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Hobi/i He 6 ecKi/i pe(t>epeHTHi/i ci/ictcm 

Ka^a roBopuMO o oflpe^mBaifcy noBO>Kaja He6ec- 
KMx TCBa, Tpe6a nohn ofl HMiteHime fla noBO>Kaj hckc 
T aHKC y npocTopy Hnje k-cho ancoByiHO cboJctbo, Bch 
KBaHTMTaTMBHa KapaKTcpucTHKa Koja ce mokc yciaHO- 
BMTM caMO y OflHOcy Ha hcuito: y OflHOcy Ha flpyre lan- 
KC, MHM y oflHOcy na cmctcm KoopflMHaTa. UIto ce thhc 
acTpoHOMwje, OBaKan npHCiyn ne peuiaBa npo6HeM 
Oflpe5)MBaH.a noHO>Kaja He6ecKMx lena na aaflOBOHja- 
Bajyhw HaHMH, jep y npMpoflM ne nocToje ipw oce mhm 
flpyre HMHMje noroflHe aa KopMuiheH.e Kao ochobhm 
npaBi^M. 3aTO ce nocpeflHMM nyieM He4>MHMuie „pe4>e- 
peHTHM CMCTeM” npw HeMy ce HexaKBe MaTepwjaHHe 
TaHKe ysMMajy Kao ynopMuiTe. Oea nocpe^HOCT yKaayje 
Ha TeuiKohy He4>MHMcaH.a m peaHMsai^Mje ochobhmx 
npanai^a aa noaMi^MOHMpaH.e lanKe. Kao jeflWHM HanwH 
peuiaBaH.a npo6HeMa npeociaje nocryoHO npii6aM>KaBaH)e 
HaMaMeHMHHMM no6oHjUiaH.eM noHO>Kaja ynopMuiHMx 
TanaKa m cbo CTpo>KMjMM He<J)MHMcaH.eM KoopflWHaTHor 
CMCTOMa. TaKO flonaaMMO flo nojivia „pe4>epeHTHe ocho- 
Be” Koja npeflCTaBHja 4>MaMHKy peaHMaai^Mjy pe4>epeHT- 
Hor CMCTOMa m H.eroB je caciaBHM neo. 

flo6MjaH.e He6ecK02 pe^epenmnoz cucmema m op,- 
roBapajyhe neSecKe pe^epenmne ocnoee flyr je m cao- 
>KeH Hocao koJm ce OflBwja y HeTopw 4>aae. Y npaKcw le 
4)aae Mory 6mtm paa^Bojene, a OB^e heMO mx yKpaiKO 
npMKaaaTM no paaBojHOM peflocnefly 

y npBoj 4>aaM ce noHaan op MHTyMTMBHe wfleje fla 
oce He6ecKor KoopAMHaraor CMCTeMa Tpe6a fla 6yfly 
4)MKCHe y npocTopy, uito Hwje naKO aa ocTBapoBafte 
npeKO 4>MaMHKMx CBojcTaea BacwoHCKMx o6jeKaTa koJm 
ce HenpecTaHO Kpehy. OeaKaB ohuitm nponaa o^roBa- 
pao 6m udeannoM pe4>epeHTHOM CMCieMy. Tpe6a MMaiM 
y BMfly p2i HOCToje flBa HanoHa aa He4>MHMcaH.e He6ec- 
Kor pe4>epeHTHor CMCTeMa; je^aH o^roBapa flMHaMMHKoj, 
a flpyrM KMHeMaTMHKoj KOHi^eni^Mjn ocTBapeH.a CMCie- 
Ma. 

Kao npBM CHynaj, MfleaHHM HMHaMMHKM He6ecKM 
pe4>epeHTHM cmctom caHp>Kao 6 m jeflHanMHe Kpeiafta 
He6ecKMx lena y KojMMa ne 4>MrypMuie i^eHTpM4)yraHHM 
MHM HMHeapHM HHaH y6paaHja. TaKBa He4>MHMi^Mja hot- 
nyHO oflroBapa ItyTHOBoj MexaHMi^M m yxaayje na 
nocTojaH.e MHepi^MjaHHor CMCTeMa. Oo OnuiToj TeopMjM 
penaTMBHOCTM OBa He4>MHMi^Mja MMa caMO HOKanHO 
aHaneH-e y TaHreHi^MjanHOM eyKHMflCKOM npocTopy, Ka- 
p2i je rpaBMTai^MOHO noHje Mano. To je paanor a6or Kora 
Mapaa ..MHepi^MjaHHM pe4>epeHTHM CMCTeivi” HMje cac- 
BMM HOflecaH. BoHje je fla ce kopmctm naaMB „HMHaMMH- 

KM pe4>epeHTHM CMCieM” Aim MO>KeMO ynoTpe6MTM m 
H aaMB ..MfleaHHM KBaaM-MHepi^MjaHHM He6ecKM pe4>e- 
peHTHM CMCTeM”. 

flpyrM CHynaj He 4 >MHMcaH.a MfleanHor He 6 ecKor 
CMCTeMa HOflpaayMeBao 6 m ^a oh, je^HOCTaBHO, nocTojn 


M p2i H>eroBM OCHOBHM HpaBi^M HC MCH-ajy noHO>Kaj y 
npocTopy. Obhc je pen o ..MfleanHOM KMHeMaTMHKOM 
He6ecKOM pe4>epeHTHOM CMCTeMy” aaTO uito flUHaMMu- 
KM KOHi^enT HMje yHeiueH y ne^iMHMi^Mjy 

y flpyroj <J)aaM HMcy Maa6paHa caMO Haueua no 
KojMMa ce fle^iMHMiue pe^iepenTHM CMCTeM, Beh je 
OApe^ieua m 4>MaMHKa CTpyKTypa ua Kojy ce npMMeibyje 
fle^iMHMi^Mja. TaKo^ie, m OB^e Tpe6a paauMKOBaTM flMua- 
MMHKy M KMueMaTMHKy KOHi^eni^Mjy ocTBapen-a cmctb- 
Ma. 

OpeMa HMuaMMHKoj Koui^eni^MjM, CynneB cmctbm, 
KOjM CaflpiKM HMa 4>MaMHKMX TBHa y HMUaMMHKOj 
MHTepaKi^MjM, HOTHyHO je ynoTpe6HjMB aa npuMeuy 
npeTxoflHO yTBp^ieue fle^iMUMi^Mje KBaaM-Muepi^Mja- 
HHor He6ecKor pe^iepeuTuor CMCTeMa. 

OpeMa KMueMaTMHKoj Koui^eni^MjM, KBaaapn m 
H pyrM BeoMa yflanjeuM o6jeKTM Mory ^a MaTepMjauMayjy 
^iMKCue npaBi^e y npocTopy. floK aBea^e MMajy BeuMKa 
M flOHeKue CMCTeMaTCKa concTBeua KpeTan-a MeibajyhM 
HOHOiKaj y FanaKCMjM, obo unje cuynaj ca yflaujeuMM 
BaHranaKTMHKMM o6jeKTMMa. HaK m aKO 6 m mx MMauM, 
ibMxoBa coHCTBeua KpeTan-a ue npenaae CTOXMUjaflMTM 
fleo uynue ceKyn^e aa roflMuy, uito je cacBMM aaue- 
MapujMBO y Hope^ieity ca caflaiuibOM TauHOiuhy nocMa- 
Tpaita. 

y Tpehoj 4>aaM ce CTMiKe po K0H6eHu,uoHanH02 pe- 
^lepeHTHor CMCTeMa, r^e ce paaBMja MaTeMaTMUKa Te- 
opMja npeMa ne^iMUMi^MjM MfleauHor CMCTeMa m flo^e- 
Ujyjy 6pojeBM aa nexe ^^waMuxe BeuMUMue. Kaxo 
HOCMaTpaita m Mepen-a ue OMoryhaxajy fla ce OBe bbum- 
uMHe Hoauajy ca caapiuenoM TauHOiuhy, moixbmo koh- 
CTaTOBaTM p2i je y OBoj <J)aaM npMcyTua MaBecua npo- 
MaBOUjHOCT. 36or Tora TepMMu ..KOuBem^MOHauau” 
BMiue oflTOBapa OBaxo flo6MjeHOM pe^iepeuTuoM cmctb- 
My. 

KoHBeui^MOHauHM HMuaMMUKM He6ecKM pe^ie- 
peHTHM CMCTeM je ne^iMUMcan npeKo BpefluocTM Koje ce 
flajy y CMCTeMy acTpouoMCXMx KoucTauTM Me^iynapo- 
flHe acTpoHOMCKe yuMje. One ce ofluoce ua Mace nuaue- 
Ta, na BpefluocTM rpaBMTai^MOue KoucTauTe m acTpo- 
HOMCKe jeflMHMi^e, ua nexe napaMeTpe aa OHMCMBaite 
npei^ecMje m nyTai^Mje, mt^. OoueTaK je flaT aa npeceK 
eKUMHTMKe M cpeflH.er eKxaTopa m o^hocm ce ua ueKy 
CTauflapHuy enoxy. noce6HO cy MaBefleue 
Koje OMoryhaBajy ^a ce Oflpefle nouoixajM y 6 muo kom 
T peuyTKy 

C flpyre CTpaue, KouBeui^MOHauuM KMueMaTMUKM 
He6ecKM pe^iepeuTHM CMCTeM ue aaxTeea Taxo cuoixeuy 
napaMeTpMaai^Mjy, jep je yaeTO fla cy nouoixajM Baura- 
uaxTMUKMx MaBopa 4 >mkchm m noTpe6HM cy caMO pa^M 
yTBp5)MBaH.a opMjeuTai^Mje KoopflMuaTHor CMCTCMa. 
OBaKaB CMCTeM MO>xe, ua npMMep, fla 6yfle onpe^ieu 
HBeMa KoopflMuaTaMa jefluor KBaaapa m je^uoM Koop- 
HMHaTOM flpyror. 


BacHona 



y HCTfipToj ^sl3m, 3a pa3;iMKy ofl npcTxoflHe ipM 
Koje ce 6aBe tcopmJckmm pa3MaTpaH>MMa, pe4>epeHTHM 
CMCTCM ce peaBM3yje, oahocho, MaTepMjaBM3yje npeKO 
aKTyeBHor CMCieMa KoopAMHaia He6ecKMx Ttm Koja cy 
npMCTynaHHa 3a nocMaTpaita m Mepeita. Osa MaiepMja- 
BMaai^Mja MO>Ke ^a ce M3Befle npeivia ycBojeHoj flMHa- 
MMHKOj MBM KMHeMaTMHKOj KOHI^eni^MjM. Y CyiUTMHM, 
Mamepujanu3au,ujape^epeHmHoecucmeManpedcma6jba 
ocHoey, norriKy, Kocmyp, paM (frame), 3a odpe^eawe 
nonoMaja mSecKux mena. 

MaTepMjaBM3aiiMja He6ecKor pe4>epeHTHor CMCie- 
Ma ocTBapyje ce, flaxBe, npexo flo6MjeHMx KoopAMHaia 
M3BecHor 6poja He6ecKMx o6jeKaTa m Tpe6a ^a je ca- 
raacHa ca fle4>MHMiiMjoM KOHBeHi^MOHaBHor pe4>epeHT- 
Hor CMCTeMa. KoopAMHaie OBaKBor CKyna ynopMiuHMx 
Tanaxa ochobhmx npaBai^a Mopajy ^a ce KopMCie Kaxo 
6 m ce MHTepnoBai^MjoM oflpeflMBM noBOxajM HexMx 
flpyrMx Tanaxa Ha He6y. To je CMMcao Mcxaaa ^a yno- 
puiuHe mauKe fopMupajy pefepenmny ocHoey. 

Ha3HaHMMO fla MO>Ke 6mtm HeKOHMKO peanMaai^Mja 
flaTor KOHBeHi^MOHaHHor pe4>epeHTHor CMCieMa Koje ce 
pa3HMKyjy no KoopflMnaTaMa ynopMiuHMx xanaxa m 
(mhm) no M36opy obmx Tanaxa. Me^iyiMM, caMO jeflna 
Ofl HjMx ce npM3Haje xao axiyenna cmandapdHa pefe- 
penmna ocmea. Ha npMMep, 4>yHflaMeHTanHM xaxano- 
3M FK3 M FK4 cy flBe paanMnnie peanMaai^nje mctof 
flMHaMMHXor xoHBCHiiMOHanHor pe4>epeHTHor cncxeMa 
xojM je fle4>MHMcaH y noce6Hoj H3yxoM6oBoj Teopnjn 
xpexafta Sejwbe m ca H3yxoM6oBMM BpeflHOCTMMa xoh- 
CTanxe npeiiecnje m HyTai^nje. 

JeflMHCTBCHO ycBojen KOHeeHU,uoHanHU HeSecKU 
pefepenmHU cucmem xojn je Ba>XMO flo npe flecexax ro- 
flMna 6mo je FK5 cncxeM. Kaxanor nono>xaja m concxne- 
HMx xpexaaa 3Be3fla FK5 npeflCxaBn>ao je ofliOBapajyhy 
cxaHflapflHy pe4>epeHXHy ocHOBy, y xojoj je, nomxo ce 
paflM o flMHaMMHXoj OCHOBM, xopMuihena HyMepnnxa 
xeopnja xpexan^a nnanexa. Y OBy pe4>epeHXHy ocHOBy 
cy yxnjyneHe m nexe XMHeMaxnnxe MH4)opMai^Mje xoje 
ce xnny poxai^nje name Fanaxcnje. nono>xajM 3Be3fla y 
xoM xaxanoxy cy oflpe^iMBaHM y oflHOcy na nono>xaje 
nnanexa, a noce6HO y OflHOcy na nono>xaj Cyni^a (an- 
conyxHM 3Be3flaHM xaxanoan). Hocne xoia cy flOflaBann 
nono>xajM oflpe^iMBaHM flM4)epeHiiMjanHOM MexoflOM. 
Taxo je cxBopena pe4>epeHXHa ocHOBa xoja je npexpn- 
Bana i^eno He6o npexo xoopflnnaxa 1535 4>yHflaMeH- 
xannnx 3Be3fla m3 pannje cxanflap^He pe4>epeHXHe 
ocHOBe, a OBMMa je flo^axo jom 3117 3Be3fla m3 xaxo3- 
Bane excxenanje FK5, mxo hmhm yxynno 4652 3Be3fle. 
floflaxax je npMxn>yMeH ochobhmm 3Be3flaMa xaxo 6m ce 
flo6Mna mxo Beha xycxMHa penepHMx xanaxa. 

Mnane, fly>XM hm 3 lOflMHa yxenoxo ce paflMno na 
4)opMMpaH>y XMHeMaxMHXOx pe4>epeHXHOi CMCxexia y3 
noMoh flyro6a3MnHe paflMO-MHxep4>epoMexpMje. 3aMM- 
mmeno je hobm CMCxeM 6yfle, npe CBeia, y xoHXMHy- 
Mxexy ca FK5 cmcxcmom. Pe3ony^MjoM B5 xoja je 
ycBojena na XXll xoHipecy Me^iynapoflHe acxpoHOM- 
cxeyHMje {Information Bulletin lAU, 74,1995, exp. 3 - 5) 
Oflpe^ieH je cnMcax BaHianaxxMnxMx o6jexaxa xoje je 
xpe6ano paaMOxpMXM xao xan^Mflaxe 3a hobo ynopom- 


ne xanxe m yx^yneme y hobm pe4>epeHXHM cmcxom. 
PaflHa ipyna 3a pe4>epeHXHe ochobo je y xoxy 1995. lo- 
flMHe 4>MHanM30Bana nono>xaje obmx o6jexaxa m cho- 
>XMna MX y je^ny pe4>epeHXHy ocHOBy xoja ce noxnana 
ca xaxanoiOM FK5 y ipanMi^aMa meiOBMx rpemaxa. 
noBeaMBame nono>xaja ohxmhxmx HMXOBa Banianax- 
XMHXMX paflMO-M3Bopa ca nono>xajMMa FK5 SBesfla 
o6aBmaHO je na noepeflan nanMH m noce6HMM Mexofla- 
Ma. CeM xoia, 1996. lOflMne saBpmena je o6pafla 
nono>xaja oxo exo ceflaMnaecx xMmafla axesfla eaxy- 
nmeHMx aa xaxanoi Hipparcos {High Precision PARallax 
collecting Satellit) ca npocennMM oflCxynameM nono- 
>xaja ±0."0006 aa enoxy 1991.25 m ca ipemxoM ±0. "00025 
lOflMmme y poxai^MjM. 

nonaaehM ofl OBOia, na XXlll xoHipecy Me^iyna- 
poflHe acxpoHOMCxe ynoje, pe3ony^MjoM B2 {Informa¬ 
tion Bulletin lAU, 81, 1998, exp. 30 - 31) OflnyneHO je fla 
ce Ofl nonexxa 1998. lOflMne ycBojM ICRS {International 
Celestial Reference System) xao neOeexM pe4>epeHXHM 
CMCxeM Me^iynapoflHe acxponoMCxe ynMje, xaxo je fle- 
4)MHMcana Me^iynapoflHa cny>x6a aa SeMmony poxai^Mjy 
lERS. OfliOBapajyha pe4>epeHXHa ocHOxa je ICRF 
{International Celestial Reference Frame) xojy je caexa- 
BMna PaflHa ipyna aa pe4>epeHXHe ocHOxe. Hpn xoMe je 
xaxanoi Hipparcos npMMapna peannaai^Mja ICRS y no- 
flpynjy onxnnxMX xanacHMX fly>XMHa. 

Tpe6a nexahn fla cy na oxaj nannH noxeaana 
onxMHxa M paflMO-MHxep4>epoMexpMjcxa nocMaxpama 
M fla je yenoexaxmeHa xeaa naxie^iy flMHaMMnxoi m xm- 
neMaxMHXOi pe4>epeHXHOi CMCxejvia. Cxanflapp, ICRS 
npeflcxaxma, y oflpe^ieHOM CMMcny, npomopeme FK5 
CMCxeMa Ha naxope apanema xojn HMcy floexynHM xna- 
CMHHMM acxpoHOMCXMM nocMaxpaHjMMa. Hoeu pefe- 
penmnu cucmem oOeaOe^iyje y fly>xeM xpeMenexoM ne- 
pMOfly noxehany xannoex nono>xaja xacMOHCxnx 
o6jexaxa, mxo noflpaayMexa m o6jexxe (axeafle m xena 
Cynnexoi CMCxejvia) xoje je noxpnxao xaxanoi FK5. 


New celestial reference 
system - Miodrag Dacic 

This comment addresses an important problem of 
positional astronomy; what is the correct way to 
materialize a celestial reference frame? Until recently 
astronomers have been using bright stars, observed 
for hundreds of years. The coordinates of such stars 
were used for quantitative description of positions 
and movements of celestial objects in space. Prompt 
development and progress of science and measuring 
techniques, especially long base radio-interferometery, 
opened up the possibility to use extragalactic objects 
which,owing to their huge distance, do not have 
appreciable proper motion. This has significantly 
increased the stability of the reference system. In the same 
time, new technologies and satellite methods provided 
increased accuracy of poisition determination. 
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yflK - 523.947/335.7/355 


MvinaH roujMti 

CTyfleHT acTpo(J)M3MKe, MaTeMaiw'iKM (J)aKynTeT, 
Beorpafl 


3arpeBaibe KopoHe 


VBOfl 

Kafl TOKOM noTnyHor noMpaneifca Meceii saKTOHM 
M noc;ieflHjy la^Ky CynneBor flMCKa, npen OHMMa no- 
CMaipana (m fleieKTopiiMa yBCK 6pojHMx acipoHOM- 
CKMx MHCTpyMCHaTa) yKaayje ce KopoHa, opeoB 6Beflor 
CBCTBa koJm OKpy>Kyje SBesfly. KopoHa je HajBMiuM 
flco aTMOc4)epe C)Tma. Ona, HapaBHO, nocTOjM m mm- 
MO noMpaneifca, ann je ne bmammo 36or mhofo peflOBa 
BeBMHMHe cjajHMjer CynneBor flMCKa. 

UlTa MO>KeMO fla Ka>KeMO o KopoHM na npBM no- 
raefl? noiuTO HaM OBaj c;ioj Msraefla Kao na je CBa6or 
cjaja M 6nep„ Moran 6 mcmo na 3aKn>yHMMO na ce pa^M 
o o6BacTM xjiaflHMjer raca Koja OKpy>Kyje C)Tme. Taxo 
HeKaKO cy mmc;imbm m acipoHOMM, aok HMcy M3BpiueHa 
npBa cneKTpocKoncKa nocMaTpaita KopoHe. Y cneK- 
Tpy ce nojaBMO hm 3 BMHnja Koje HMcy Morae fla 6yfly 
npnnMcaHe HnjeflHOM noanaTOM xeMnjcKOM eneMeH- 
Ty. HaK je m TBopa^ nepnoflHor cncieMa, BeBMKM fln- 
MMTpn MeHflen>ejeB, noKyiuao na o6jacHM OBe BMHnje 
yBOflehn flBa eneMeHTa ca MaitOM aiOMCKOM Te>KMHOM 
Ofl BOflOHMKOBe. JlaKiuM 6 m 6mo CBenpoflMpyhn rac, 
MaTepMjaBM3ai;Mja eiepa, a Te>KM eneMeHT OflroBopaH 
3a BMHMje nocMaipaHe caMO npMBMKOM noMpaneifca 
C)Tma. Kiera je MeHflen>eB HaaaBao KopOHujym. 

AcTpo4)M3MKa jecTe sanoneBa cneKTpocKonnjoM 
Koja je flonycTMBa HayHHM^MMa na MCTpa>Kyjy 4)M3M'iKe 
KapaKTepncTMKe SBesflaHe Maiepnje, aBM y tmm npBMM 
flaHMMa 6MBa je npe CBera 4)eHOMeHOBOiuKa flMCiinnBM- 
Ha - nojaae cy nocMaipaHe 6e3 mhofo pasyMeBaita 
4 )m3M'ikmx npoiieca Kojn cy mx yapoKOBaBM. Y CBynajy 
KopoHe KB>yHHM KopaK Hanpefl HanMHMO je BaBiep Fpo- 
TpnaH (Walter Grotrian^) Oh je noKaaao fla KopoHMjyM 
HMje HMHiTa flpyro flo Hajo6MHHMje rBO>K5e Koje je ycBefl 
joHM3ai;Mje M3ry6MBO 9 mbm BMuie CBojMx eBeKipona m 
T aKO HOTnyHO M3MeHMBO cneKTap. MaKO je FpoipMaH 
(1939) TMMe peuiMO npo6BeM HenoaHaior eBeMeHia, 
OTBopMO je jeflaH mhofo Behn. HaMMe, aKO je rBO>K5e 
y KopoHM y xaKO bmcokom cxafty joHM3ai;Mje, to aHanM 
fla je xeMnepaxypa Kopone MayaexHO BMCOKa. Ako npM- 
MeHMMO MaBO MaxeMaxMKe m 4)M3MKe flo6MjaMO fla m 3- 
HOCM naK 1.5 MMBMona KeBBMHa! flaKBe, Ham aaKBjynaK 
ca HOHexKa, fla je Kopona xBaflna, 6 mo je noxnyno no- 
xpeman. Onaj CBoj naM MaxBefla 6Befl caMO aaxo mxo 
je mexoBa rycxMHa MayaexHO Mana. Ofl FpoxpMaHOBOx 
oxKpMha flo flanac mhotm MCxpa>KMBaHM Bynajy xBaBy 


' no meMy ce flanac naaMBajy flMjarpaMM enepxexcKMx 
HMBoa M npenaaa y axoMy - FpoxpManoBM flMjarpaMM 


KaKO fla o6jacHe 4)M3MHKe MexaHM3Me KojM aarpeBajy 
KopoHy. Pa3BojeM xexHMKe m npofly6B>MBaHjeM anama 
M3 4)M3MKe HOCxaBO je Moryhe npBO nocMaxpaxn, a aa- 
XMM M HyMepMHKM MOfleBOBaxM axMOc4)epy C)Tma (ofl 

TopmMx CBojeBa KOHBeKXMBHe aone flo bohjMx CBojeBa 
KopoHe) y 3 AMMeHanje, yanMajyhn flexaB>HO y o63Mp 
yximaj apanema m Oflcxynama Ofl xepMOflMHaMMHKe 
paBHOxe>Ke npn npenomemy apanema Kpoa 4)oxoc4)epy 
M xpoMOc4)epy. Y obom HBanKy npMKaaaheMO neKOBM- 
KO HOBMx peayBxaxa xpyne aa coBapny 4)M3MKy Mhcxm- 
xyxa aa xeopnjcKy acxpo4)M3MKy y OcBy Koja KpynHMM 
Kopa^MMa Tpa6M Ka pememy OBe aaxoHexKe. 

Oniiire KapaKrepi/icri/iKe KopoHe 

<l)M3MKa TopHjMx CBojeBa axMoc4)epe 3Befle ce 
paaBMKyje Ofl 4)M3MKe y yHyxpammocxM m y 4)oxoc4)e- 
pn. Manafl 4)oxoc4)epe rycxnna Maxepnje 6p30 onafla m 
MH xepaK^Mja necxima nocxaje anaxHO pe^a. Obo ana- 
HM fla Oflcxynama Ofl LTE (eHx. local thermodynamical 
equilibryum, BOKaBHa xepMOflMHaMMHKa paBHOxe- 
>Ka) ycBOBa nocxajy SHanajHa m pacnofleBa axoMa 
HO joHM3ai;MOHMM M eKC^Mxa^MOHMM HMBOMMa ce 
BMme He MO>Ke npeflBM^axM CaxMHOM m BoBiiMano- 
BOM jeflHaHMHOM. Obb pacHOflCBe ce y obom CBynajy 
Oflpe^yjy m 3 nocMaxpanja. flpyra ananajHa hocbcbm- 
^a je fla npMXMcaK '^ecxM^a nocxaje anaxHO MamM Ofl 
MaxHCXHOT npMXMCKa m y flMHaMM^M raca MaxHCXHO 
noB>e nocxaje flOMMnanxHO. KapaKxepMCXMKC Marnex- 
Hor noB>a na bcbmkmm CKanaMa ce Mory MaynaBaxM y 
MarnexoxMflpoflMnaMMHKMM (MX/j) CMMyBa^MjaMa, 
aBM MHore nojane Ofl ananaja aaxxenajy m npMMcny 
KMHCXMHKe xeopMje na CBojene y KojMMa ce OflBMjajy^. 
npMBMKOM MOfleBMpama, aa pasBMKy Ofl yHyxpammMx 
CBojena, y BMmMM CBojcBMMa bcbmkm npo6BeM cxnapajy 
xcMnepaxypHM ckok (cBMKa 1.) y npeBaanoj o6BacxM m 
KOMHBMKOB ana npocxopna cxpyKxypa Koja ce npMxoM 
nenpecxano Mcma. 

Kopona ce flyro Morna nocMaxpaxM caMO 3a npe- 
MC xoxaBHor noMpanema Cjnma, a Ofl 1931. xoflMne 
M MMMO HOMpanema noMohy KopoHorpa4)a m flpyxMx 
c^e^MjaBHMx MHCxpyMcnaxa. Ba>KHO je noMenyxM fla 
6eBa CBCXBOCx Koja ce bm^m y obbkbmm CMxya^MjaMa ne 
HOXMne Ofl CMMCMje Kopone Bch Ofl 4)oxoc4)epcKe cbcx- 
BOCXM Koja ce pacejaaa na '^ecxM^aMa KoponaBnor raca. 


^ Ybob y MX/], M KMnexMHKy xeopMjy MO>Ke fla ce na^e 
y „TeopMjcKoj acxpo4)M3Mr^M” (ByKMheBMh-Kapa6MH, 
1994) 




BacHOHa 









PacTOjatbe ofl <l)OTOC<l)epe (km) 

Cni/iKa 1: TeivinepaTypa CyHHeee aTivioc<|>epe y <|>yHKi4i/iji/i 
Bi/ici/iHe: y npenasHoj o6iiacTi/i flonasi/i pp Harnor 
nopacTa reivinepaType, ani/i oea o6iiacT je eeoivia 
npoMeHibi/iBor o6iii/iKa i/i Bem/mi/iHe. 

PasBojcM MOflcpHC xexHOBorMje nocxaBO je mo- 
xyhe nocMaxpaxM BMCOKe CBojeBe Cyniia y X m UV 
flOMeHy^ MaKo MsasBaHM npoiiecMMa KojM ce oflBMjajy 
y yHyxpauiHOCXM SBesfle, mhoim MHflMKaxopM bkxmb- 
HOCXM Cyniia nocxajy w^pjhvw/i xeK y lopitoj axMOC- 
{JjepM. PycxMHa Maxepnje Ha Cyniiy mohoxoho onafla 
Ofl iieHxpa flo cnoHjHe Kopone. BMfleHM cmo fla xo HMje 
caynaj ca xeMnepaxypoM. Ona onafla Ofl iienxpa (T = 
ISxlO^X) flo xeMnepaxypcKoi MMHMMyMa (T = 4000X), 
a aaxMM cxanHO pacxe flocxM>KyhM y KopoHM BpeflHO- 
cxM T > lO^X. M nopefl xaKO bmcoko xeMnepaxype^ cjaj 
KopoHe y BMflHjMBOM flOHy cneKxpa je 3601 apno Mane 
xycxMHe OKO mmhmoh nyxa Maan ofl cjaja 4)oxoc(J)epe. 
Ms paHMjMx nocMaxpafta noanaxo je fla ce y KopoHM 
Moxy yoHMXM xpn o6HacxM npeivia cnexxpy KojM y H>MMa 


^ Yohkoh (1991-2001) m SOHO (1995- ) caxenMXM cy 
6 mhm npBM KojM cy nocMaxpaHM Cyniie y obmm 06m- 
cxMMa cneKxpa. flanac Cyniie nocMaxpa m caxenMx Trace 
(1998- ) KojM je flao BennKw flonpMHOC y UV, EUV m X 
oOnacxM. llpBM caxennx KojMM je nocMaxpaHO Cyniie 
Ban SeiwbMHe axMOC(J)epe 6 mo je Skylab (1973-1979). 

^ y nonexKy, Hajeehn npoOneM y Oflpe^MBafty xeM- 
nepaxype Kopone npeflCxaBn>aHa je pasHMKa joHCKe 
M eneKxpoHCKe xeMnepaxype, a peuieay aaiOHexKe 
nyHO cy flonpHRena m paflMO nocMaxpafta. PasHMHM- 
XMM MexoflaMa Mepeaa, nocMaxpanM cy pasHMHMXM 
CHojeBM CyHiia a/iM pasHMKy Me^iy xeMnepaxypaMa HMje 
6 mho Moxyhe MaOehn. Obo HecHaiafte xeMnepaxypa 
HOXBp^ieHO je M HOCMaxpaftMMa nojeflMHaHHMx nojaea 
y KopoHM. Hecnaiafte ce MO>Ke y HeKoj Mepn npMHMca- 
XM MaKpocKOHCKMM 6p3MHaMa eneKxpoHa m jona ann 
HajBepoBaxHMje, inaBHM paanoi He>KM y HenoyaflanocxM 
axoMCKMx HOflaxaKa KojM ce Kopncxe y panyHafty cxene- 
HajoHMaaiiMje. 


BMflMMo; K^, F® M KopoHa. llopefl ohxmhkoi cnexxpa, 
KopoHa eMMxyje m paflMO-xaHace Mane cnaie (xepiviaH- 
HO apaneae MMpHOi Cyniia), a/iM m X-apaneite Koje ce 
MO>Ke pexMCxpoBaxM caMO noMohy caxenMxa. 

yHyxpauiifca (K-i-E) KopoHa MMa BMCOKy xeMnepa- 
xypy M 6p30 xaoxMHHO Kpexaite necxMiia. 36oi bm- 
coKe xeMnepaxype axoMM y KopoHM cy joHnaoBaHM, 
na ce (JioxociJiepcKa CBexnocx pacnna na choOoahmm 
eneKxpoHMMa. Cnexxap yHyxpamiBe Kopone je koh- 
xMHyyM ca cmmcmohmm HMHMjaMa. llpeKO KOHXMHyyMa 
K-KopoHe cynepnoHMpaHe cy eMMCMone HMHnje. MMa 
MX HCKOHMKO fl,ecexMHa, a xpM HMHMje y BMfl,n>MBOM fl,e- 
ny cneKxpa cy MayaexHO jaxe. Cxyn obmx cmmcmohmx 
HMHMja HMHM E-KopoHy. MoiKC cc pehM fl,a y K-KopoHM 
HCMa OpayHxoiJiepoBMx HMHMja®. Spaneite Koje naM 
cxM>Ke M3 K-KopoHe je bmcoko nonapMaoBaHO uixo je 
nocaefl,Miia Tomhcohobox pacejaita na CHo6ofl,HMM 
eneKxpoHMMa. K-Kopona MMa KapaKxepMCXMnne cjajne 
(JiopMe MaxepMje Kao uixo cy MnaaeBM, nyxoBM, uineMO- 
BM, nepa, apaiiM MXfl,. 

Ha K-KopoHy ce HacxaBn>a cnon>ainH>a, F-Kopona. 
y F-KopoHM ce BMfl,M {JioxociJiepcKM KOHXMHyyM ca 
ancopniiMOHMM OpaynxoiJiepoBMM HMHMjaMa. Cbcx- 
Hocx je HenonapMaoBana m noxMne Ofl, pacMnaita na 
Me^iynnaHexcKMM necxMiiaMa npauiMne. HpocxMpe ce 
BMuie MMHMOHa KMHOMexapa m HeMa BMCoxy xeMnepa- 
xypy. Mo>Ke ce nocMaxpaxM Kao 30fl,MjaHKa CBexnocx y 
Me^iynnanexapHOM npocxopy. Kopona je ycKO noBeaana 
ca CyHHCBMM MaxHexHMM hohjCm m ocHMKaBa itexoBy 
cxpyKxypy na bchmkmm CKanaMa. y MMHMMyMy (cHMKa 
2.) CyKHCBe aKXMBHOCXM MainexHO non>e je „npaBMH- 
Ho”, ca jacHO fl,e(J)MHMcaHMM nonoBMMa ifl,e ce yonaBajy 
X3B. nonapna nepa. nojaBn>yjy ce m 3 KoponapHMx pyna 
M npefl,cxaBn>ajy npoxHiiaite nnaaMe Ofl, noBpuiMHe Ka 
cnon>ainH>ocxM. y MaKCMMyMy aKXMBHOCXM HMje naKO 
npenoanaxM nonapne oOnacxM jep y yKynHOM Mamex- 



Ciii/iKa 2: Kopona y Mi/ini/iMyMy (iieBo) i/i MaKCi/iMyrny 
(flecHo) CyHHeBe aKTi/iBHOCxi/i. 


HOM non>y fl,OMMHMpa xopoMfl,anHa KOMnoneiixa. 

nocnefl,Miia OBaKBOx MamexHOx non>a je nojaBa 
BMuie KopoHapHMx pyna npafieHMx uineMOBMMa. y X 
oOnacxM cneKxpa (cHMKa 3.) Kopona ce MO>Ke BMfl,e- 

® K - noxMne Ofl, HeManKe penM Kontinuum - nocMaxpa- 
Mo HenpeKMfl,HO apaneite. 

® F - noxMne Ofl, Ha3MBa aa ancopniiMone Opaynxoijie- 
pOBe HMHMje. 

^ E — nofl,ceha fl,a xy BMfl,MMO eMMCMone HMHMje. 

® yonaBajy ce cna6a „yfl,y6n>eH>a” Koja ofl,iOBapajy ®pa- 
ynxoiJiepoBMM H m K HMHMjaMa. 


3ArPEBAH>E KOPOHE 


BacMona 




CnMKa 3: KopoHa y X o6iiacTM. 


TM npcKO iiene noBpiuMHe CyH^a. YnpaBO cy OBaKBa 
nocMaTpaita noKaaana npaBy npnpofly KopoHC. Kopo- 
Hapne pyne Ha KpaTKMM TanacHMM fly>KMHaMa ce bm^c 
K ao TaMHC o6HacTM. 

3D MOfle/ii/ipaibe xpoMoc(t>epe, 
npe/iasHe o6jiacTi/i i/i KopoHe 

Ofl paHMje je nosHaTO fla 3arpeBaH>e xpoMO- 
c4)epe M KopoHC na hckm HanMH Mopa ^OTM^aTM ofl 
BMHiKa CHeprMjcKor 4>nyKca koJm ce CTBapa KOHBeK- 
TMBHMM KpeiaHiMMa y Hy6n>MM caojeBMMa SBesfla. 3a 
MOfleHMpaH>e bmhimx cnojeBa aTMOc4)epe (ofl KOHBeK- 
TMBHe 30He flo KopoHe) Kao je^MHCTBeHor MOflena, ipe- 
6ano je caneKaTM ^a ce m panyHapcKa lexHMKa paaBMje 
HO noTpe6Hor HMBoa. 

FyHMKceH M HopHByHH (2002) noKaaann cy na 
je Moryhe HanpaBMTM je^MHCTBeH Monen Kojn o6y- 
xBaia CHojeBe oh 4’OTOc4)epe ho Kopone. Y cbom pa- 
Hy, 3 a oOnMKOBaHje ^OTeH^Mja^HO^ MarneTHor non>a 
KopMCTMBM cy CHMMKe aKTMBHMx pecMOHa ca SOHO/ 
MDI MaraeTorpaMa. MarHerao non>e je MCKopMuiheHO 
3a napaMeTpnaaHMjy xopM30HTaOTiix (j)OTOc4)epcKMx 
KpeiaHia naaaivie (aacHOBano Ha nocMaipaHiMMa) m, 
Ha MaHiMM CKanaivia, aa HyjviepMHKO CMMynMpaHje 
KOHBeK^Mje. npMHMKOM MOHeHMpaH>a BMHIMX CHojeBa 
acTMOc4)epe C)Tma neonxoHHO je OHuynMTM ce aa ne- 
HMHMHy oOnacTM Koja ce MCipaiKyje. Y aaBMCHOCTM oh 
T ora KOHMKe cy HMMCHaMje m peaonyiiMje MaynanaHox 
oOnacTM, aaBMCM m KojM npoiiecM ce Mory nocMaipa- 
TM. y caynajy MonenoBaHja MaftMx oOnacTM C)Tma ca 
BCHMKOM peaonyHMjoM Kana cy KOHBeK^Mja m hc-cmbm 
caynaj npenoca apanefta yaeiM y oOaMp, Moryhe je 
Ho6mtm anaTHO jacHMjM ohmc xpoMOc4)epe, npenaane 
oOnacTM M hohjMx caojena Kopone. IIocTojM neKOHMKO 
paanora aaniTO ce nyro neKano na 4>opMMpaHje Mone- 
m KojM oOyxBaiajy cnojene oh KOHBeKTMBHe aone mhm 
4)OTOc4)epe HO Kopone. MaraeTHO non.e ce noHaina 
TaKO ^a HOCTM>Ke BMCMHe Koje cy npM6HM>KHO jennaKe 
pa3Han>MHM lanaKa m 3 KojMx non>e M3BMpe m y Koje 
yBMpe. npenopyHHjMBO je ^a xopMaoMTanne HMMeH3Mje 
oOnacTM y Kojoj ce CMMyaMpa non>e Oyny HO HBOCipyKO 
Behe OH BMCMHe ho Koje ce non>e ..nefte” aa Kopony m 


HBOCTpyKO Mafte aa 4>OTOc4)epy m npenaany oOnacT. 
npoOneM npeHCTaBn>a KaKO ycaraacMTM CKane y 4>oto- 
c4)epM M npenasHoj oOnacTM m KopoHM ysMMajyfiM y o6- 
3Mp na cy y KopoHM KapaKTepMCTMHHe HMMeH3Mje pena 
10®m, a y 4)OTOc4)epM lO^m. <l)OTOc4)epa m xpoMOc4)epa 
ce He Mory CMaipaTM ohtmhkm laHKMM cnojeBMMa na 
je HOTpeOHO peinaBaTM jeHnaHMHy npenoca apanefta, 
HiTO npencTaBHja Te>KaK aanaiaK. Mo>Ke ce npeino- 
CTaBMTM na je 4>OTOc4)epa y ycaoBMMa LTE, hok je aa 
MOHeBMpaite xpoMOc4)epe noTpeOno yaeiM y oOanp m 
pacejafte 4)OTOHa m e4)eKTe OHCTynaita oh LTE. XaKo^ie, 
BeHMKM npoOneM npeHCTaBn>a m onpe^mnaHje BpeMena 
y KojeM je nyMepMHKM Monen CTaOnnaH, a Koje aaBMCM 
OH BpeHHOCTM HyMepMHKor onepaiopa Kojn onncyje 
TepManny npoBOHHOCT. Y cnynajy peinaBaH>a MXfl je- 
HHaHMHa y ycHOBMMa ne-CMBe m ae-LTE aTMOc4)epe ca 
TepMaHHOM npoBOHHOinhy, cne noTpeOne npoMeHn>MBe 
(rycTMHa p, yHyipanifta CHepmja e, MaraeTHO non>e B, 
MOMCHT rycTMHe pu, eneKTpMHHO non>e E m cipyja J) ce 
Mory npeHCTaBMTM CBojenpcHOM ^MK-^aK Mpe>KOM. Pa- 
HM CMaftefta HyMepMHKor inyMa y panyn ce MO>Ke ynp- 
CTMTM M BeniTanKa HM4>y3Mja y oOnMKy bmcko3hoctm 
nnaaivie m MaraeTne HM4)y3MBHOCTM. 

Mofle/i 

YaMMajyfiM y o63Mp cne npeixonno peneno, Xan- 
CTeH M HP- (2007) npencTaBMHM cy KOHKpeTan npMMep 
jcHHor OBaKBor Monena. flMMeH3Mje oOnacTM nan KojoM 
je npMMeHjeH Monen cy 6mie 16x8x16 MmxMmxMm 
pacTaBn>eHe na Mpe>Ky oh 256x128x 160 lanaKa. Yae- 
TO je na cy lanKe no X m Y ocm eKBMHMCTanTne, hok 
ce ynanjenocT lanaKa y ^paB^y Z oce noBehaBa ca 
HopacTOM BMCMHe. Ha noneiKy CMMyaaHMje npncyT- 
Ha je HeHMMMHHO penaKCMpana KOHBeKTMBna aona ca 
^OTeH^MjaHHMM MarneTHMM hohjCm janMne IkG na 
HOHjoj ^paHM^M. <l)OTOc4)epM je npMHMcana cpen^a 
BpeHHOCT MarneTHor non>a janMne lOOG. HoneTno 
^OTeH^MjaHHO MarneTHO non>e je 4>opMMpaHO laKO na 
onroBapa ocoOnnaMa MarneTHor non>a yonenor y 4>o- 
TOc4)epM. Hpocenna TeMnepaiypa na noftoj ^paHM^M 
je OHp>KaBaHa 4>HyMHOM Kojn ynasM y nocMaTpany 3a- 





CnMKa 4: Pa>iyHaTM MBnasHM MHTeHBMTeT y KOHTMHyyMy 
Ha paanMHMTMM TanacHMM Ayao/iHaMa. 


BacHOHa 


BArPEBAhfcE KOPOHE 




npcMMHy Kpo3 Ty CTpaHMi;y MOfle;iMpaHe Koi;Ke. floH>a 
rpaHMi;a fle4)MHMcaHe aanpcMMHe je 6ima OTBopcHa 
TaKO fla je (nnasMa) Morao Kpo3 H>y sa ynaam m 

M3Ba3M. MaraeTHO non>e Ha flOftoj rpaHMi;M ce Kpehe 
aajeflHO ca nnaaMOM. Y TOKy CMMyHai;Mje, MaraeTHO 
non>e ce aajeflHO ca nnaaMOM npcHOCM Kpo3 kohbck- 
TMBHy 30Hy M 4)OTOc4)epy npn HeMy HMHMje cum tokom 
B peMena CTBapajy KOMnneKcne nyiafte Kpo3 MOflen. Ha 
c;imi;m 4. npMKaaan je panyHaTM M3Ha3HM MHTeH3MTeT 
y KOHTMHyyMy Ha pa3HMHMTMM TanacHMM fly>KMHaMa. 
Pa3HMHMTe TanacHe fly>KMHe npMKaayjy paaHMHMTe 
c;iojeBe aTMOc4)epe, y CKnafly ca tmm na Kojoj ce fly6M- 
HM 4)opMMpa KOHTMHyyM Ha flaToj TanacHoj fly>KMHM. 
JlaKO ce Mory yoHMTM nojaae KapaKTepMCTMHHe 3a Cyn- 
i;e (rpaHyHai;Mja, CBeine lanKe y o6HacTMMa M3Me^y 
rpaHyna rfle je MaraeiHO non>e jane m chmhho). 

y HoneTHOM TpenyTKy, KopHniheno MaraeiHO 
non>e je 6 mho noTeHi;MjaHHO anu ce tokom BpeMe- 
Ha 6p30 fle4)opMMnie nofl yTMi;ajeM KOHBeKXMBHor 
Kpexafta. Y hm>kmm c;iojeBMMa, rfle je neha rycTMHa, 
MaraeTHO non>e je oflpe^eno KpexafteM nnaaMe flOK 
y BMHiMM CHojeBMMa non>e ce HiMpn, a HMHMje cuna ce 
caBMjajy y o6HMKy neTn>M. KOMooneHTa y 4)OTOc4)e- 
pM je npMKaaana na c;imi;m 5. flMHaMMKa m enepinjcKM 
6MHaHC xpoMoc4)epe aaBMCM os mhoto ^JaKTopa. HeKM 
Ofl HajaHanajHMjMx cy aKycTMHHM TanacM Kojn nacxajy 
y 4)OTOc4)epM M KOHBeKTMBHoj 30HM M opocTMpy ce 
Ka xpoMOC^JcpM, 3arpeBaH>e xpoMOCcjiepe pacMnaH>eM 
Marnerae enepinje, o6hmk MarneTHor non>a, ae-LTE 
npenoc apanefta, BpeMencKM aaBMcna joHMaai^nja m 
peKOM6MHai^Mja mta. Y npeflCTaBn>eHOM MOfleny je 
yKHiynena BefiMHa obmx npoi;eca. Ca nopacTOM npMTM- 
CKa non>a y o6HacTM Kopone pacxe m rycTMHa enepinje 
non>a. Y nexoM ToeHVTKv, nDOM3BeneHa eneorMia ce 



CnMKa 5: KOMnoHeHTa MarHerHor no/ba. 


Mopa yipoHiMTH y OHoj Mepn y Kojoj je m enepinjcKM 
4)HyKC HanyMoaH. Obo aaBMCM ofl janMne Marneraor 
non>a m KOHBeKi;Mje. Obmm MOflenoM cy m 3a anaxHO 
Behe BpeflHOCTM MarneTHe flM4)y3MBHOCTM flo6MjeHM 
peayHTaTM Kojn ce Mory ynopeflMTM ca oflroBapajyhMM 
MHflMKaTopMMa Ha CyHi;y (eMMCMone HMHMje O VI). 

BaKibynaK 

Kopona npeflCTaBn>a jeflHO Ofl HajMHTepecaHTHMjMx 
non>a npoynaBafta conapne 4)M3MKe. Cipyxiypa ko- 
poHe je jacHa ann MexaHM3MM H>eHor aarpenafta jom 
ynex HMcy flo xpaja noanaTM. HexoHMKO TMMOBa fla- 
Hac paflM Ha obom npo6HeMy. PasHMHMTM nyMepMHKM 
MOfleHM yKHjynyjy pasHMHMTe eneMeHie y Teopnjy m 
4)aBopM3yjy 3arpeBaH>e TanacMMa mjim pasHMHMTMM 
BpcTaMa 4)HepoBa. C jesne cxpane Tpe6a MMaxM y BMfly 
fla HMjeflaH HyMepMHKM MOflen nnje MfleanaH, oshocho 
fla CBaKM yKHjynyje MaH>e mjim BMuie npeinocTaBKH m/ 
MjiM c;io6oflHMx napaMexapa. C flpyre cxpane, 3D MXfl 
MOflen KojM CMO OB^e onMcanM {Hansteen et al, 2007) 
npeflCxaBHja no CHOXceHOCXM m KopeKXHOM xpexMpafty 
4 )m3mhkmx 4)eHOMeHa flo ca^a jeflMHCXBeH peayHxax y 
HMxaBoj acTpo4)M3Mi;M. YBO^efte hobmx Ba>KHMx flexa- 
jba y MOflen, nonyx flMHaMMHKe joHM3ai;Mje BOflOHMxa 
(Leenaarts et al, 2007), flonpMHehe KOHSMcreHTHOCTM 
CHMKe M hpmOhmxcmtm ayxope penieH>y npoOneMa. 
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Onaj unaHaK pa^eH je nofl pyKOBOflCXBOM Mp Hmko- 
ne Buxaca y OKBupy npeflMexa MexoflUKa Hacrane m 
MCTopuja acxpoHOMMje. 

Coronal heating - Milan Gosic 

This paper is an introductory review of the problem of 
coronal heating. Basically, the corona is much hotter 
than the solar layers below it,and a generally acceptable 
physical explanation is still unavailable. The paper re¬ 
views the results of the solar physics group in the Insti¬ 
tute of Astrophysics in Oslo (Norway). 
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HviKOiia Boatviti 

flpyuiTBO MCTpa>KJiBa'ia „BnafliiMMp MaHflMh Manfla” 
Ban.eBO 


ETHOaCTpOHOMI/lja 

Jhyj^n cy OflyBCK Te>KM;iM fla npoiuMpe CBoja ca- 
SHaifca, M fla Oflpe^ieHe npMpoflHC nojaBC o6jacHe y okbm- 
py cboJmx MoryhHOCTM. Hckc yo6M'iajeHe acipoHOMCKe 
nojaBC cy kopmctmbm fla 6 m ce6M onaKiuanM CBaKOfl- 
HCBHM >KMBOT. HaBMKHyTM Ha ycTaHjCH Msmcfl M nepno- 
flMHHC npoMcne na He6y, CBaKy Heyo6MnjeHy nojaBy 6 m 
npMMCTMHM. Obmm HojaBaivia 6 m, aaiMM, ^aBanM yrnaa- 
HOM HCKO Kpynno 3HaneH>e, jep cy CMaipanM fla je ona 
npcflanaK nenera BeoMa Banner. ETHoacTponoMMja je 
naynna flMCiiMnnMna Koja, ynpaao, MsynaBa npMcycTBO 
acTpoHOMMje y napoflnoM CTBapananiTBy Ya noMoh H>e 
ce caanaje kohmko je napofl y npouinocTM noanaBao m 
npaTMO acTpoHOMCKC nojaBC, KaKO mx je o6jamH>aBao 
M KOHMKO cy Ta o6jamH>eH>a y CKna^y ca ^anac y Hay^M 
npMXBaBeHMM. Y obom TCKCiy cy npeaenTOBanM pe- 
syOTaTM MCTpa>KMBaHja Koje ce cnpoBOflM na noflpynjy 
Ban>eBCKMx nnanMna op, 1997. roflMne. McTpa>KMBaH>e 
peanMsyje AcTponoMCKa rpyna flpyuiTBa MCTpa>KMBana 
„BnaflMMMp MaHflMh - Manfla” m 3 Ban>eBa, y OKBMpy 
uiMper npojcKTa „ETHoacTpoHOMCKa MCTpa>KMBaHja y 
Cp6MjM” 

ripi/iKynjbaibe i/iH(|>opMaMi/ija 

BeoMa je Ba>KHO anaiM ca kmmc Tpe6a paaroBa- 
paTM. SaTO ce 6Mpajy n>yflM ca uito MaH>MM CTcnenoM 
o6pa30BaHja, aaiMM ciapMjM n>yflM, anM m ohm iwia^M 
KojM anajy ciape npMne n BepoBafta. Tpe6a hito BMnie 
M36ehM yTMi^aj o6pa30BaHja na MH<j)opMaflMje Koje he ce 
flo6MTM. Yhmthmk aa cTHoacTponoMCKa MCTpa>KMBaHja 
ce cacTojM m 3 c;ieflehMx HMianja: 

• SaniTO <j)e6pyap MMa Maae flana ofl flpymx mccci^m? 

• fla HM CyHi^e MflC ncKafla 6p>Ke, a ncKafla cnopMje no 
He6y M aaniTO? 

• noMpancHie Cynfla - niia to anann? Ko ra noMpanyje? 
Ulxa ce Tafla paflM? 

• UlTa npeflCxaBHjajy „niape” na Mecei^y? 

• noMpancHie Mecei^a - uixa to anann? Ko ra noMpa- 
nyje? Ulra ce rafla paflM? 

• KaKO ce He6o oc;iaH>a na aejwBy? 

• fla HM 3Be3fle na He6y rpaflc ncKy c;iMKy? Koja cy mm 
MM cna? HaBCCTM MMcna hckmx aneafla. 

• KaKO ce naaMBa aaeafla Koja nafla? Ulra ce aa H>y Bcpyje 
M Hira ce paflM Kafla ce ona bmam? 

• KaKO ce nasMBa SBCSfla Koja MMa pen? Ulra ce aa H>y 
Bcpyje M Hira ce paflM Kafla ce ona bmam? 

• KaKO ce 30Be 6ena npyra npcKO He6a m KaKO je nacra- 
na? 


• KaKO Maraefla ScMjBa m na ncMy „CTojM”? 

• EflC ce CyHi^e nanaaM Hohy m nira paflM? 

• Ulra ce paflM aa BpcMC IlyHor Mecei^a, a uira aa BpcMC 
Maaflor Mecei^a? Saniro? Ulra ne cmc fla ce paflM? 3a- 

HITO? 

• fla JIM 3Be3fle CMejy fla ce 6poje m fla jim CMejy fla ce 
noKaayjy pyKOM? Samro? 

• fla JIM He6ecKa rena CMejy fla ce npoKHMH>y m ncyjy? 
Samro? HaBeflMre neKe KnerBe? 

PesyiiTaTi/i 

flo cafla je MHrepBjyMcano neKOHMKO flecerMna mc- 
HMraHMKa m flohMjeno je flocra aanMM/BMBMx TyManema 
acrpoHOMCKMx nojaaa. PaflM nperneflHOCTM caKynmena 
HapoflHa BepoBama cy npMKaaana y BMme reMarcKMx 
i^enMHa: Kanenflap, Mecei^, Cyni^e, MnenHM nyr, aaeafle 
M ca3Be>K5a, cmctbm CBera. Oho mro je MHiepecanrHO 
aa CBa nehecKa Te;ia yonmre je to fla ona, no BepoBamy 
cranoBHMKa BameBCKor Kpaja, ne CMejy fla cy ncyjy m 
npoKHMHiy, jep cy ona Bo>KMje fle;io. Ako ce ona ncyjy 
MHM npoKHMHiy, Bcpyjc ce fla ce rafla 3no Bparn. 36or ro- 
ra CKopo hmko nnje naneo Knerne y KojMMa ce noMMH>y 
nehecKa rena. Saro nocroje nene napeKe m >Keme neaane 
aa H>Mx. Ha npMMep: ..Homyhno re Mecei^”. 

KaneHflap 

Y Be3M Kanenflapa 6mjio je nocraBmeno nMiame o 
TOMe aamro <j)e6pyap MMa najMamM 6poj flana Ofl cbmx 
M ecei^M. BenMKM 6poj McnMranMKa je naneo npnny 
o „6a6M M KoaaMa”. Kafla ce yaMy y ohanp cne nepanje 
one npMne, ofl Kojnx cy neKe Mame mhm BMme fleramne, 
npMna Marnefla OBaKo; „Ha caMOM Kpajy Mapra Mecei^a 
BpeMe ce nponenmano. HeKa 6a6a Koja je rajMna Koae 
OflnyHMna je fla OflBefle CBoje Koae na Mcnamy y nnanM- 
ny Tafla je ona CBojMM KoaaMa peKna; Mojujapuhu, jmju 
nemopoJKHutiu, xajMO mapmy Ha epauomy u dpyeuua 
ynpKoc. Ha OBaj nanMn Mapr je 6 mo ..MsaaBan”. fla 6 m ce 
ocBerno 6a6M m KoaaMa noaajMMO je ofl <j)e6pyapa flBa 
flana m npoflyacMO CBoje rpajame. TaKO je MMao BpeMe- 
na fla nanpann Me^iaay m fla CMpane na nnanMnn 6a6y m 
K 03e” 

Hocrojn jom jeflna npnna y Bean Kanenflapa Koja 
o6jamH>aBa npeABM^iame BpeMena aa napeflny roflMny 
HsMe^iy KaronMHKor m npaBOcnaBnor Bo>KMha nocrojn 
paaMaK Ofl 12 flana (ne panynajyhn caMe flane npaann- 
Ka). CaaKM ofl obmx flana OflroBapa no jeflnoM Mecei^y y 
napeflHoj roflMHM m no npeMeny y tom flany ce Oflpe^iyje 
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BpcMC 3a oflroBapajyhn Mecei^ y roflUHn. 

MeceM 

3a Mece^ cy npMKynnjCHe npMHC m BereH^e y bc- 
3M „iuapa”, noMpaneifca m o6MHaja Be3aHMx 3a onpe^ieHe 
<j)a3e. nocToje m HCKa o6jamHjeHja HaciaHKa Mecei^a. Ilo 
jeflHOM Mecei^ je Haciao oh CymeBor apaKa, a no npy- 
roM Mecei^ je CynneB 6paT. 

no jennoj npMHM na Mecei^y ce bmhm opan koJm ope. 
flpyra Ka>Ke na je TaMO OHCBMKano lyMHO na KOMe ce 
OflBMja Bpuiafl6a >KMTa, na Kojoj je 6paT 6paTa CBynajno 
ynapno BonaiOM. nocTojn m npnna na ce na Mecei^y 
BMHM noBeK Kojn y pyiin Hp>KM KaMeH. Jenna npnna Koja 
je 3a6eBe>Kena ce onnocn na 6M6BMjcKe nnKone. Ona 
Ka>Ke na je na Mecei^y nacnnKano 6paToy6MCTO Anenia, 
Kora je y6MO Kann. 3a cne one npnne je KapaKiepn- 
CTMnno o6jamHjeHje aaniTO ce one nanaae na Mecei^y; 
Bor MX je craBMO raivio na 6 m 6MBe ynoaopefte BjynMMa. 
npMMehyje ce CBMnnocr m noBesanocr MSMe^iy cbmx ne- 
ren^M BeaanMx aa niape na Mecei^y. To cy Beponarno cbc 
nenoBM npnne o 6paToy6MCTBy m 3 BM6BMje. RoBcaane y 
i^eBMny one najy BnBnnjcKy npnny - Abcbj pa^M na cbom 
MM aHjy (BpniMnBa), Kana nonaan Kann m yBnja ra (hobck 
K ojM Hp>KM KaMen; Bpar ynapa Bpara nonaroM). 

nocTojn joni bckobmko npnna o tomc nira ce bm- 
HM na Mecei^y. Herne Ka>i<y na ce bmhm noBeK Kojn je 
aaMaxnyo nonaroM na jKeny. floK ce nerne Bepyje na ce 
na Mecei^y bmhm noBeK Kojn nann cnaiviy. On je, no OBoj 
npnnM, KyM Kojn je on Kyivia yxpao cnaiviy m npocnnao je 
ycnyr, na je nacrana KyMona cnaivia. Bor ra je craBMO na 
Mecei^ Kao ynoaopeae BjynMMa. 

3a Mecei^ cy Beaann m neKM nannnM aa npomoan- 
panje BpeMena. Ako ce bmhm „orpana” oko Mecei^a (xa- 
Bo) nohn he no noropmanja BpeMena, Kao m Kan je Mecei^ 
i^pBene 6oje. 

noMpanenje Mecei^a npencraBBja Bom npenanaK. 
Moxce nohn no CMprn BBanapa, no Mahnjanja para, no 
neKe npnponne KaTacTpo<j)e mbm ennneMMje. Herne 
ce noMMHje Kao Bom npenanaK yoninre, a nerne Kao 
Bom npenanaK 3a npoTMBnMKe cpncKor napona, mbm aa 
BBanapa napona npoTMBnnKa Cp6a. Obo je BepoBar- 
no nocBenniia poncTBa non Typi^MMa, jep je cmm6ob 
MycBMMana noByMecei^. Y npoiuBOCTM ce, Beponarno, 
noMpanenje Mecei^a ryManMBO Kao npenanaK CBOMa 
OxoMancKe MMnepnje. Kacnnje je OBaj cmm6ob yoniuxen 
na CBe nenpnjaxeB^e cpncKor napona, mxo je, BepoBaxno, 
nocBenni^a necxMx paxoBa. 

OhnnajM Kojn cy Besann aa <j)a3e Mecei^a ce Mory 
noncBMXM na ohnnaje Beaane aa Hyn Mecei^ m ohnnaje 
Beaane aa Mnan Mecei^. 3a BpeMe Hynor Mecei^a BaBja 
aanoBMHjaxM nocBOBe „na 6m CBe 6mbo iryno”. Tana BaBja 
ce^iM npea, KBaxM cxoKy, niMuiaxM OBi^e, 6eBexM xKanMny, 
npaxM py6Bje, cejaxM... Ako neKO nMje no6por snpaBBja 
ne xpe6a na rnena y Hyn Mecei^. 3a Hyn Mecei^ cy Beaa- 
BM M o6penM Bpanafta m CKMnafta 6panaBMiia. Y napony 
je noanaxa nojana Mecenapenja m Beayje ce aa Bjyne Kojn 
xonajy y cny aa BpeMe Hynor Mecei^a. 

Mnan Mecei^ nnje noBOBjan aa sanonMHjanje bokmx 



Mecei^ 3a Bpeme noMpa>jeit>a (HajcjajHMjM o6jeKaT na 
CHMMKy, cpeflMHa-flOne) m MneHHM nyx. 

/by6a3HOUj1iy: APOD 


nocBOBa. To je aaxo mxo on noxnoMa>Ke pa3MHO>KaBaHje 
mxexoBMHa. Taxo, axo ce nocexy npea na MBan Me- 
ce^, pa3MBO>KMhe ce >KM>KaK m ynnmxMXM npea; axo ce 
aaxoBje cxoxa, Meco he ce 6p30 ynpBBjaxn; axo ce onepe 
MBM M36eBM xKanMna y6p30 he ce noxMnaxM... 

CyHMe 

y Be3M npMBMnnor xpexama Cyni^a no nehecxoj 
c<j)epM, nohnjen je onroBop na ce Cyni^e 3 mmm hpxce xpe- 
he, na je nan aaxo xpaxax, noK ce nexM xpehe cnopnje 
na je nan aaxo nyr- Jcflan on onroBopa na nMxame mxa 
Cyniie pann nohy jecxe na iibobm no bohm ca aanana no 
Mcxoxa, a npyro ohjammeme je na Cyni^e nohy noBMBa. 

HoMpaneme Cyni^a ce cxBaxa xparnnnMje on no- 
Mpanema Mecei^a, jep ce onnrpaBa pe^ie. HMa CBMnna 
ananema xao m noMpaneme Mecei^a; MshMjame paxoBa, 
npnponne Kaxacxpo<j)e, CMpx BBanapa. HoMpaneme 
Cyni^a MMa nea ananema. Jenno je necpeha yonmxe, a 
npyro je necpeha aa npaBOCBaane mbm aa caM cpncKM 
napon. Hocxojn m BepoBame na noMpaneme Cyniia ana- 
BM na BpeMe nehe onroBapaxn cxannapnnoM BpeMeny 
3a xo ronMinme ^o6a. HoMpaneme Cyniia ne BaBja xBe- 
naxM, on mera ce 6e>KM y aaxBopen npocxop, xpcxn ce. 
HoMpaneme ce ohjammaBa saKBaHjameM Cyniia naa 
iiBanMne mbm ohBaxa. 
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rioMpaHeifce CyH^a ce KopMCTM m aa cnpaanjaite 
;ieKa npoTMB enwBencMje. JleK ce cacTojM oh Manor xne6a 
koJm ce Ha Barpn ne^e aa BpeMe rpajafta noMpaHefta. 

M/ieHHi/i nyr 

Beny rpaxy Koja ce bmhm npeKO He6a napoH HaaMBa 
„KyMOBa cnaMa”. IIpMHa o tomb KaKO je ona Hacrana je 
BeoMa MHTepecaHTHa. Yohu Eoxuha doiuao Kyu Kod Ky- 
Ma da mpaxu cnauy Ha sajau. Oeaj My mada odzoeopu 
da My He Moxe damu cnaMy, jep My mpe6a 3a EojkuPihu 
o6ped. PeKoo My je da mada Moxe da da cnaMy caMO 
Xpucmy. Me^muM, KyMjeyKpao cnaMy, anujyjeycnym 
npocunao. Eozje KyMa KasHuo u ocmaeuo mpae cnaMC na 
Hcdy da za Mozy eudemu ceu n>ydu koo onoMcny. 3a obo 
hoctoJm m MapeKa: KyM KyMa Kad Kpade u npcKO Hcda ce 
3Hade. KyMOBa cnaMa ce KopncTM m aa npeHBM^afte Bpe- 
MBHa. Kana ce ona Ho6po bmhm, to anaHM na he ce cyxpa 
BpeMe HoropmaTM. 

Beesfle i/i ca3Be>Kl)a 

SBeanaMa y napony HaaMBajy, nopen npaBMx aBea- 
na, Mexeope (aBea^e nananMiie), KOMexe (penaie aBea^e) 
M nnaHeTe. Oh aBeana HaBeneHe cy no MMeHMMa flanni^a 
(Benepa), BnanrahM m CeBepH>aHa. Benepy jom naanBajy 
Cjajna HohanMiia, JyxapH>a aBeana m BeHepH>aHa. Bene- 



SBeaflaHO jaxo rinejafle, y HauieM Hapofly noaHaxo nao 
BnaiuMfiM. 

Jby6a3HOUjfiy: APOD 



CnMKa 1. nopeflHMite 

pH>aHa M flanni^a cy no naponnoM Beponafty hbc paann- 
nnxe aBeane. Ako ce flanni^a bmhm npen >KeTBy, xo aHann 
Ha he >kmto Ho6po poHnxn. 

Oh cenaM Bnauinha npnKynnjena cy MMena aa h>mx 
ncT - Pane, Paneia, Mnne, Mnneia n Mann IlaponKO. 
Kana ce ne Bnne na nehy (oh Tjyp^jeBHaHa) Ka>Ke ce na cy 
aapohn^CHM. Bepyje ce na axo ce Ka>Ke; CedaM Bnaiuuha, 
no Eozy cedaM Epamuha n axo ce naroBope HjMxobb mmb- 
na, na he ce Tana McnynMTM ncen^a Koja je aaMnninjena. 
Oh caaBe>K5a cy cnoMenyxa cneneha; BennKa Kona, 
Mana Kona, ohhocho BennKn n Mann Mchbch, Bono- 
BM, nopeHHMiie M Tpoyrao. BennKa n Mana Kona Herne 
HaaMBajy m BennKa m Mana HehecKa Kona. IIopeHHMi^e 
(cnnKa 1.) cy aneane Koje cy BMnnjMBe no Maja Mecei^a. 
One ce aaio Mory noBeaain ca nenoM caaBe>K5a Opnon 
Kojn yKn^ynyje H>eroB Hojac. 3a aneane Koje Hnne Tpoy¬ 
rao HMje jacHO KOM caaBe>K^y npMnanajy 

3a Meieope ce Ka>Ke na cy to aneane nananniie 
nnn aneane Koje cy yanexene. 3a h>mx je Beaano Bnme 
BepoBafta. Kana ce bmhm Mexeop ne xpeha pehn na aBea- 
na nana, jep he y npoxMBHOM 6 mtm yxBahen n yhnjen ne- 
KM BojHMK Kojn je y heKcxBy 3aTO ce Ka>Ke: Eencu dpyxe 
3a zopyl Herne ce Bepyje na Mexeop anann na je neKO no- 
6erao na poncxBa nnn aaxBopa, m na aaxo ne xpeha pehn 
na ce BMHena aBeana Koja nana. Hocxojn n BepoBaae na 
he aKO ce Ka>Ke na je aBeana nana, 6 mtm yxBahen neKO ko 
je KpMB. Cna ona BepoBaH>a ce Mory noBeaaxn ca necxMM 
paxoBMMa Koje je y MCTopnjn MMao napon obmx Kpajena. 
Bepyje ce, xaKo^je, Kana ce bmhm aBeana KaKO nana, na ce 
TO jype neKa nBojni^a na ce noxyKy fla 6 m ce onaj Kojn 
6encM caKpno, ohhocho na ce nehn noTyKnn, Ka>Ke ce: 3a 
zpM, dpyxe! Kana ce bmhm Mexeop, to Monce ananMXM na 
je neKO yMpo n na H>eroBa aBeana nana. Hn y obom cnynjy 
ce ne roBopn na je aBeana nana. Hena nepoBafta Ka>Ky na 
je Mexeop aMaj Kojn je yanexeo, na necxao (BepoBaxno 
Beaano aa honMne) nnn na aneane hence. Ha Mecxy rne 
nanne aneana nananniia CMaxpa ce na MMa anaxa. 

KoMexe y napony aony; aneane penaxni^e, nennKe 
aneane, 3Maj, aneane ca hapjaKOM. 3a h>mx ce CMaxpa na 
cy „5)aBoncKe aBeane”. One noHOce necpehy. Mory na no¬ 
nane cena m cny 3eMn>y, na aaxo nocxojn cxpax on nana 
OBMX „aBeaHa”. Y napony Bepyjy fla aKO aneana „noKa>Ke 


BacHona 


ETHOACTPOHOMl/IJA 



6apjaK”, TO c;iyTM paxy m;im hckoJ flpyroj KaTacTpo<j)M. Y 
Hapofly nocTojM MMuin^eite ce SBesfle hc aviejy 6pojaTM, 
jep CBaKM HOBCK MMa CBojy SBeany na He6y. Ako m ity xo- 
KOM 6pojaH>a npe6pojM, OHfla he yMpeiM. TaKo^e, SBeane 
He Tpe6a hm noKaaMBaiM npcTMMa, jep KaKO Ka>Ky „He 
Tpe6a Ha BoKancKO HMuiaHMTM npcTOM”. LUto ce tmhc 
6poja aneafla, Bcpyje ce, na mx MMa mhoxo m na mm hmko 
HC ana 6poja. fla 6 m ce aBcaflC bmachc m ho flany, napofl 
npenopyHyje jeflan peiienT. Tpe6a 40 flana yaacTonno, 
CBaKO jyxpo hoJcctm ho hch Ochox nyKa. 

Ci/iCTCM CBera 

nofl CMCTCMOM CBCTa ce nonpaayMCBa MaxHCfl acMH^e 
M HjCh noHO>Kaj y BacMOHM. IIpMHa Koja ce Haj^emhe 
cpcTana je fla je ScM/ba HOHTacTOx oOnMKa m na ce nanaaM 
Ha BOflM. He6o Manan Scm/bc ce npjKM na ipn HeOecKa 
CTy6a - Tpoje TpojMiie. IIouito Tpoje TpojMi;e flp>Ke 
HcOo Hafl HaMa m acM/by nofl naMa ohm cnanajy y xpyny 
BCHMKMx npaBOc;iaBHMx npaaHMKa. flpyra BapMjaHTa je 
fla ce HcOo na ScMH^y oc;iaH>a na KpajcBMMa CBCTa. Beh je 
HOMCHyTO fla, HO hckmm BcpoBaftMMa, CyHi;e Hohy hho- 
BM HO BOflM ca aanafla Ka MCTOKy, uito ce yKnana y npM- 
Hy fla ce ScM/ba Ha;iaaM na bohm. JcflHa Bpno aaHMM/bMBa 
npMHa o ycTpojcTBy CBCia Ka>Ke na nocToje ipM laBana 
CBCTa. JcflaH je Mana^ nac, jenan je onaj y komc mm >kmbm- 
MO, a jcflan je Mcnofl nac. Manan nac ce, HajBcpoBaxHMje, 
Hanaae yMpHM. Ohm ce onacyjy oko npaxa. Mm, houito 
>KMBMMO y cpcflMHM, cc OHacyjcMO OKO cxpyKa. Ohm KojM 
>KMBe MCHOfl nac ce onacyjy oko HHanaKa. 

BaKibynaK I/I flaibi/i nnaHOBi/i 

Snanaj acxpoHOMCKMx flcuiaBafta y CBaKOflHCBHOM 
>KMBOTy, Ha OBOM (npcTOKHO ccockom) noHpynjy, je m 
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flaHjC npMcyxaH. Me^yxMM, ca^a ce tmm floxa^ajMMa hc 
npMflaje bmuic ohohmkm ananaj Kojn ce y npouiHOCXM 
npMflaBao, uito je OHMrucflHa noc;ieflMiia noBehane mh- 
(jiopMMcaHOCTM M o6paaoBaH>a nony7iai;Mje. Y bchmkom 
6pojy OflTOBopa ce npoBHaue OuBuMjcKM motmbm. UIto 
anauM fla Bchuna nojaaa na HcOy npcflCxaBUja BoiKuju 
anaK aa u^yne - npcflCxaBUja HCKy Bpcxy cxauHC (Hnp. 
„uiape” Ha Meceiiy, KyMOBa c;iaMa) mhm noapcMCHC 
OHOMCHC (komctc, HOMpaHCHja). npuMCxaH je yxMiiaj 
HcpMOflMHHMx acxpoHOMCKMx flcuiaBaiba Ha CBaKOflHCB- 
HM JKMBOT. To ce oflHOCM, Hpc CBCTa, Ha 4>aae Meceiia, 
roflMiuHja Ho6a, npMBMflHO CynucBO roHMiinbc Kpexaibe, 
bmhhjMboct hckmx aBcafla, HHaHCxa m caaBOK^a. TaKo^e 
ce MaracH HcOa KopncxM aa npornoaMpaibe BpcMCHa. 

Oaaj TCKCT xpeOa na Oyne m noauB cbmm aaMHxepe- 
COBaHMM aCXpOHOMCKMM HpyiUTBMMa M HOjCflMimMMa 
fla ce yKHjyHC y noflyxBax npuKynujaiba HapoHHMx 
BcpoBaiba o acxpoHOMCKMM (jiCHOMCHMMa, KaKO 6 mcmo 
OBO aaHMMibMBO Hac;ie5e canyBauM ofl aaOopaBa. 
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Ethnoastronomy - Nikola Bozic 

Results of ten years of research in ethnoastronomy in 
Valjevo region. It is a part of project „Ethnoastronomi- 
cal researches in Serbia" of Department of astronomy of 
the Research Society „Vladimir Mandic Manda“. These 
results are presented in few subsections; Calendar, Moon, 
Sun, Milky Way, Stars and Constellations, and World sys¬ 
tem. A description of methods and of the questionnaire 
used in this research is presented. All interested astro¬ 
nomical organizations are invited to participate in future 
ethnoastronomical research. 
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HenaA TpajKOBviti 

AcTpOHOMCKO flpyillTBO ..Py^Cp EoiIIKOBIlh” 
Beorpafl 


O HOBOM cTi/iny e<|>eMepMAa 


3aiiiTO Ta6iii/mHO? 

Hobm CTMji „BacMOHe” aohocm m hobm ctmji e{J)e- 
McpMfla. riocne na>Kn>MBor pa3MMmn>aH>a fla jm je y 
flaHamite BpeMe Ka^a cbm MMajy pa'iynap m 6apeM hc- 
KaKaB acxpoHOMCKM co{J)TBep, e{J)eMepMfle join yBCK 
KopMCHO flaBaxM y xa6BM'iHoj iJiopMM, OflByHCHO je fla 
xo CBaKaKO xpe6a paflMXM m xo npBeHCXBeHO m 3 xpM 
pa3BOxa; 

• Tannocx m noflemaBaifce npoxpaivia, KojM cy neonxofl- 
HM fla 6m ce flo6MO McnpaBan eiJieMepMflCKM noflaxaK, 
Bpno je flMCKyxa6MBHO. Tannocx aaBMCM Ofl anxopMxa- 
Ma KojM cy KopMuiheHM npMBMKOM M3pafle npoxpaMa. 
y MHomxBy flaHamitex coiJixBepa KojM je njy6Mxen>MMa 
Ha pacnonaraifey, xannocx je ynenaxHjMBO paanMHMxa. 
HajBehM npo6HeM npeflcxaBn^a neafleKBaxHO ypa^en 
Help y KOMe Haj^emhe yonmxe HMje hm HaBefleno 
HMuixa o KopMuiheHMM anxopMXMMMa, xannocxM 
M nonpaBKaMa KoopflMHaxa Koje cy o6pa'iyHaxe. 
ykoHMKO npoxpaM HyflM m neuixo BMuie Ofl ochob- 
HMx oni^Mja, Ofla6Mp „ohmx npaBMx” xaKo^e MO>Ke 
fla npeflCxaBHja npo6HeM, noxoxoBy y neflOcxaxKy 
OflxoBapajyhe flOKyMeHxai^Mje. HaBemheMO KOHKpe- 
xaH npMMep flMneMe; fla jm npoxpaM KojM KopMCXMxe 
o6pa'iyHaBa yxMi^aj axMOCiJiepcKe peiJipaKiiMje, mhm 
ne? Mhm na npMMep: fla jm anaxe Koja je pasHMKa 
MSMe^y Hony^enMx acxpoMexpMjcKMx m npMBMflHMx 
KoopflMnaxa? 

• flanac je npeKO Mnxepnexa flocxynan BenMKM 6poj 
cajxoBa KojM ny^e eiJieMepMflCKe noflaxKe (CalSKY 
- http://www.calsky.com, Heavens Above - http:// 
www.heavens-above.com. Sky & Telescope Almanac, 
...)■ HajnyBenMjM je CBanaKO JPL HORIZONS System 
(http://ssd.jpl.nasa.gov/?horizons), KojM kopmchmi^m- 
Ma cxaBHja na pacnonaxaite najxannMjy eiJieMepMflCKy 
xeopMjy flanamifeMiie. flocxynan je m npeKO Web-a. 
M nyxeM Email-a m noMohy Telnet-a. Haixanocx m 
nopefl afleKBaxne flOKyMenxai^Mje, OBaj CMCxeM je 
Bpno cxpynan m ManM 6poj njy6Mxen>a acxponoMMje 
je y cxaH>y fla cxBapno paayMe luxa je nony^eno m 
mxa CBe xpe6a fla ce noflecM. 3a nonexHMKe je cko- 
po y HOxnyHOCxM Heynoxpe6n>MB. HaBemheMO onex 
KOHKpexan npMMep: fla jim anaxe fla OflpeflMxe Bpe¬ 
Me ManacKa Cyi^a noMohy JPL CMCxeMa? Mbm neuixo 
jeflHOCxaBHMje - fla jim anaxe fla flo6Mjexe noflaxne no- 
xpe6He 3a nocMaxpaite Cyni^a; P, m L^, KopMCxehM 
Mnxepnex? Ilopefl xoxa, Oflpe^eHM 6poj njy6Mxen>a 


HMje 6am cxanno on-line m y MOMenxy Ka^a ce nna- 
HMpa nocMaxpame, Henafla je axoflHMje OflMax npoHM- 
xaxM noflaxaK m 3 „BacMOHe” nexo mIim na Mnxepnex, 
MjiM noflemanaxM neiCM npoxpaM. 

• Sanamyjyhe je BenMK 6poj KopncHMKa KojMMa cy 
noxpe6HM eiJieMepMflCKM noflai^M, a Kojn ce ne 6aBe 
acxpoHOMMjoM. HajoHMxneflHMjM npMMep cy hobm- 
napM KojMMa cy CBaKOflneBHO noxpe6HM noflai^M 
o ManacKy m aanacKy Cyni^a m Mecei^a, o nonexKy 
xoflMmmMx flo6a, o noMpanemMMa, o ... Hemxo Mame 
noanax npMMep cy aeMmopaflHMi^M, KojM KopMCxe no- 
flaxKe o cyMpai^MMa 3a nnaRMpame paflOBa y nomy. 

MaKO xa6nMiie na npBM noxnefl Maxneflajy cyBO- 
napno m MOiKfla Ofl6ojHO, one cy jom yBen neaaMenmMB 
M3Bop aa 6p30 m nano flo6MjaH>e xannMx noflaxana, Ka- 
KBa xofl fla je CMxyai^Mja ca my6MxemMMa, HjMxobmm pa- 
nynapMMa m nony^enMM acxpoHOMCKMM coiJixBepoM. 
HapaBHO, xpaiJiM^KM flOflaxaK 6 m eiJieMepMflaMa flo6po 
flomao Kao jom 6p>Ka m nanma petjiepemia, anM nene 
cxBapM CMO ocxaBMBM M 3a Mflyhy xoflMny. 

KoopAi/iHare HapoflHe oncepeaTopi/ije 

Monaany xanny aa panyHame eiJieMepMfla npeflcxa- 
Bmajy KoopflMnaxe nocMaxpanne cxanMi^e. Oee noflaxKe 
je Haj6ome flo6MXM ynoxpe6oM GPS-a, mjim acxponoM- 
CKMM MepemMMa. Ha>Kanocx, y neflOcxaxKy onpeMe m 
M epema, CMaxpanM cmo fla je Haj6ome fla ce KoopflMnaxe 
Hapoflne oncepeaxopMje noKnanajy ca noflai^MMa flo- 
cxynHMM na Google Earth-j. Tannocx OBaKBMx nofla- 
xana ce Kpehe y pacnony ofl ± 10", oahocho ± 200 m 
na HamMM xeoxpaiJicKMM mMpMnaMa. 3a CBe aaMHxe- 
pecoBane, aanMMmMBO je ynopeflMXM noflaxne KojM cy 
flOcxynHM na Google Earth-j ca OHMMa KojM cy ynMca- 
HM na „nMpaMMflii” Mcnpefl axpafle AxafleMMje nayna m 
yMexHOCxM y Knea MMxajnoBoj ynMi^M y Beoxpafly. 

HOBI/ITeTI/l 

Hobm cxmb eiJiCMepM^a aohocm m hm 3 npeflHO- 
cxM. BpeMCHCKM MHxepBan paaMaxa Me^y noflai^MMa 
aa nnanexe, ca^a je mhoxo MamM nexo y npomnMM 
eiJieMepMflaMa. O^aOMp noflaxana je xano^e anaxHO 
6oxaxMjM nexo panMje, na xaKO ca^a pei^MMO nocxoje 
noflai^M o cyMpany, o xeoiienxpMHHOM pacxojamy Me- 
cei^a, o BMOpai^MjaMa, o enonxai^MjM ynyxpammMx nna- 
nexa, mbm o MexeopcKoj anxMBHOCxM nnp. Hoflai^M aa 
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Meceii cy naiM TonoiieHTpMHHO (ocmm aa pacTojaH>e 
HO Meceiia), jep je yTM^aj xopMSOHTCKe napa;iaKce aa 
OBO He6ecKo tcbo aHaiaH, a HenoTpe6HO je komobm- 
KOBaHO Ha ce o6pa'iyHaBa HeaaBMCHO oh Ta6BM^a. Oo- 
ce6Hy na>KH>y Tpe6a o6paTMTM Ha BpeMOHCKy CKany no 
Kojoj cy e<j)eMepMHe napanyHaTe. Kopnc™ ce CBeicKO 
M aoHCKO BpeMe, a ne HunaMMHKO Kao panMje. Cana je 
y HMTafty ncia ona BpejnencKa CKana Kojy Kopncie na- 
uiM '^acoBHM^M, na HMKaKBO HonaTHO npepanyHaBafte 
BpeMena nnje noTpe6HO. Enoxa aa Kojy cy MapanyHaie 
e<j)eMepMHe nnje BMuie J2000.0, nero enoxa npeivia na- 
TyMy, na cy M y tom CMMcny e4)eMepMHe npM6nM>KeHe 
n>y6MTen>MMa m nocMaxpannMa. 

flajbe... 



M Ha Kpajy, Tpe6a joui pehn na jenuHO ocxaje na ce 
MapanynaTM nonaiin npaKinnHO npoBepe m noTBpne, 
na ce OTKpnjy HeHOCTa^M m npeHno>Ke naMene m Hony- 
He. 3a CBe uito je noTpe6HO y Bean e<j)eMepMHa, ayxopa 
MO>KeTe cao6oHHO na KOHTaKTMpaxe na email anpecy 
trajce@adrb.org tuiti na ra noTpa>KMTe y npocxopnjaMa 
AcTpoHOMCKOMCKor HpyuiTBa „Py5)ep BouikobmIi”. 





Home Page cajxa CalSKY (cnnKa neBO rope) na KOMe 
n>y6MTen>M Mory na HoBnjy o6Mn>e e<j)eMepMHCKMx no- 
Haraxa. ^OHa^M cy HOcrynHM m nyreM email-A m y <j)op- 
MM anManaxa (cnnKa hcbo none). 

Home Page JPL Horizons cajra (cnnKa na Bpxy); paane 
e<j)eMepHe BennnMHe aa Koje Mory na ce Ho6Mjy noHann 
(caMKa y cpenunn); noHeuiaBaH>e pe4)epeHTHor cncre- 
Ma, Bpcre KoopHnnara m ai. (cnnKa none). 


O HOBOM CTl/IJiy EOEMEPl/lflA 
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HeHaA TpajKOBviti 

AcTpoHOMCKo flpyuiTBo ..Py^iep EouiKOBiih” 
Beorpafl 


AcTpoHOMCKe e<|>eMepMAe 

3a 2008. rofli/iHy 


Koopfli/iHare HapoflHe oncepaaTopi/ije 

E<j)eMepMHe cy ypa^ene aa KOop^MHaTe HapoflHe 
oncepBaTopMje y Beorpany: 

cp = 44° 49' 30" OflHOCHO 44.82505° 

A = 20° 27' 03" OflHOCHO 20.45083° 
h=115m 

Kopi/imlieHi/i BpeMCHCKi/i ci/icreMi/i 

3a npMKaa BpeMeHCKMx TpeHyiaKa KopMiuheHO 

je 30HCKO M CBBTCKO BpCMB. SOHCKO BpCMB je BpCMB 

Koje noKaayjy nacoBHMflM, tbko fla HMKaKBO flOflaiHO 
npepanyHaBaifee Hoje noTpe6HO. Oho je KopniuheHO 
npeTe>KHO 3a noflaiKe o nojaBaMa (MSflaa, aanaa m cn.), 
flOK je CBeTCKO BpeMe KopniuheHO npeTe>KHO aa nofla- 
TKe o noflO>Kajy He6ecKor lena, mjim aa BeflMHMHe Koje 
cy HeaaBMCHe ofl noflO>Kaja nocMaipaHKe CTaHMfle. Y 
nepMOfly Ofl 30. 3. flo 26. 10. (fleTH>e panyHafte BpeMe- 
Ha), 30HCKO BpeMe {CEST - Central European Summer 
Time) je Beaano ca CBeTCKMM BpeMenoM (UT) caeflehoM 
peflaflMjoM; CEST = UT + 2’’. Ban Tor nepnofla (3 mm- 
CKO panyHaHie BpeMena), 30 hcko BpeMe (CET - Central 
European Time) je Beaano ca cbctckhm BpeMCHOM (UT) 
Ha Cfleflehn HaHMH; CET = UT + U. E4)eMepMflCKa no- 
npaBKa (AT) npeflCTaBflja neay MSMe^y CBeicKor (UT) m 
flMHaMMHKor BpeMCHa (DT) m 3a 2008. roflMHy m3hocm 
npM6flM>iaio 65®. 


rionoAKaji/i 3eMJbe 

UoflaflM cy flaTM no 30hckom BpeMeny: 

nepi/ixen; 03.Ol.yOU 
A(|)eB: 04.07. y 10*' 

□oflaMi/i o noMpaneibi/iMa 

UoflaflM cy flaTM no 30 hckom BpeMeny: 

1. npcxenacTO noMpaneH>e Cynfla 7. <j)e6pyapa, Ofl U1 
= 04’’ 20“ flO U4 = 05’’ 31“ MaKCMMyM noMpaneH>a 
je y 04’’ 55“. BnflfljMBO ca AnTapKTMKa m Tmxot OKe- 
ana. Ca Hobot Senanfla m m3 AycTpanoje ce bmam 

Kao fleflMMMHHO. 

2. UoTnyno noMpaneH>e Mecefla 21. <j)e6pyapa, ofl 
U1 =02’’ 43“ flO U4 = 06’’ 09“ Mecefl noxnyno y 
SeMfljMHoj ceHflM Ofl 04’’ 01“ flO 04’’ 51“. MancMMyM 
je y 04’’ 26“ BnflfljMBO m 3 nauinx KpajeBa yjyxpy, 
npefl MeceneB aanaa. 

3. UoTnyno noMpaneH>e Cynfla 1. aBxycTa, ofl U1 = 1U 
21“ flo U4 = 13’’ 21“. MaKCMMyM noMpaneH>a je y 12’’ 
21“ BMflfljMBO M3 AaMje, ca EpeHnanfla m m 3 Kanafle. 
Ma name 3eMfl>e ce bmam Kao flenMMMHHO. 

4. fleflMMMHHO noMpaneH>e Mecefla 16. aBxycTa, Ofl U1 
= 21’’ 36“ flO U4 = 00’’ 44“ MaKCMMyM noMpaneH>a 
y 23’’ 10“. BMflfljMBO M3 HauiMx KpajeBa yBene, nocae 
MeceneBOx Manaaa. 


OcHOBHa enoxa e<j)eMepMfla (KopMuihen noflO>Kaj y 
TanKe) je enoxa npeMa flaiyMy, oahocho ypanynaTe cy 
nonpaBKe aa npeflecnjy, HyiaflMjy m aOepaiinjy. UoflaflM 
aa CBa He6ecKa lena, ocmm aa Mecefl, cy xeofleHTpnnHM. 
UoflaflM aa Mecefl cy TonofleHTpnnHM, ocmm pacTojaH>a 
3eMfl>a - Mecefl, Koje je laKo^e xeofleHTpMnno. 3a xo- 
noflenxpMnne noflaiKe je oOpanynaTa m nonpaBKa aa 
xopM30HTCKy napanaKcy m aTMOC<j)epcKy pe<j)paKflMjy. 
UoflaflM aa Msnaa, Sanaa m cyMpaKe cy yaeK Tonoflen- 
xpMnHM. 

rofli/iiuiba Ao 6 a 

UoflaflM cy flaTM no sohckom BpeMeny: 

nponeBe: 20.03. y 06'’48“ 

Hero: 21.06. y 01'’59“ 

Jecen: 22.09. y 17'’44“ 

3MMa: 21.12. y 13'’04“ 


Bnuie noflaxaKa o obotoamuihiMm noMpaneniMMa 
MO>Ke fla ce na^e na MHxepHex aflpecn: http://sunearth. 
gsfc.nasa.gov/eclipse/eclipse.html 

Ta 6 iii/iMe 

y Ta6eflM Kanendap flaxM cy 3a CBaKM flan: fla- 
xyM, HasMB flana y neflenjM, jynMjancKM flan (JD) Kojn 
nonMH>e y 12’’ UT m xpMHMHKO SBesflano BpeMe (S^) y O'’ 
UT. 

y Ta6eflM CyHU,e flaxM cy 3a CBaKM flan: flaxyM, 
xpenyraK xopH>e KynMnnaiinje (T), xpenyraK nanacKa, 
xpenyraK aanacKa, noflaiiM o acxpoHOMCKOM cyMpaKy 
(nonexKa jyxapnjex m Kpaj BenepH>ex cyMpaxa, Kafla ce 
Cynfle nanasM 18° Mcnofl xopMSOHxa), peKxacfleHSMja 
(a), fleKflMHaflMja (6), reofleHxpnnHO pacTojaH>e (A), 
yrnoBHM npenHMK flMCKa (D), nosMflMOHM yrao oce 
poxaflMje (P) Mepen y MaxeMaxMHKM noanxMBHOM CMe- 
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py Ofl ^paBa^a npeMa npasoM ccBcpHOM He6ecKOM no- 
ny, M xeBMorpa4)CKe KoopflMHaTC ^eHTpa flMCKa (B m 

L)- 

y Ta6eBM Meceu,, aa CBaKM flan je npMKaaaH: flaiyM, 
TpeHyiaK ropite KyBMMHa^Mje (T), TpeHyiaK MSBacKa, 
TpeHyiaK aanacKa, ciapocT ofl 4)a3e Maaflor Mcceiia (A) 
M3pa>KeHa y flaHMMa, peKTac^eH3Mja (a), fleKaMHa^Mja 
(6), reoiieHTpMHHO pacTojaite (A), 4)a3a (P), npcHHMK 
flMCKa (D), aM6pai;Mja no aaTMTyfln (L^), nosMTMBna 
npcMa aynapnoM ccBcpy m aM6pai;Mja no aonmiyan 
(Lj), nosMTMBna npeMa aynapnoM ncTOKy (flecno). 

y Ta6eaaMa MepKyp m Bempa, aa cnaKn ipehn 
flan cy flaiM: flaiyM, TpenyiaK ropae KyaMMHai;Mje 
(T), TpenyiaK naaacKa, TpenyiaK aaaacKa, eaoH^a^Mja 
(E) noaMTMBna npeMa ncTOKy, peKTac^eH3Mja (a), 
fleKaMHai;Mja (6), xeanoiienTponno pacTojaH>e (AJ, 
reoiienTpnnno pacTojaH>e (A^), 4)a3a (P), npennoK flnc- 
Ka (D) M BMayeana Marnniyfla (V). 

y Ta6eaaMa aa Mapc, Jynumep m CamypH, aa cna- 
KM uiecTM flan je npoKasano: flaiyM, TpenyiaK ropae 
KyaMMHai;Mje (T), TpenyiaK naaacKa, TpenyiaK aaaa- 


CKa, peKTac^eH3Mja (a), fleKaMHai;Mja (6), xeanoiien- 
Tpnnno pacTojafte (A^), reoiienTponno pacTojaH>e (AJ, 
npenHMK flncKa (D) m Bnayeana Marnniyaa (V). 

Ta6eae Ypan m Henmyn flajy ncie noflaiKe Kao m 
T a6eae aa Mapc, JynMiep m Caiypn, caMO cy nofla^M 
npMKaaann aa CBaxn flBanaecTM flan y roflMnn. 

Ta6eaa cpnae, nepmej m anoeej Meceu,a, npnKaayje 
flaiyM, BpeMe m nasMB nojane. 

Ta6eaa Memeopu flaje ocnonne noflaiKe o obo- 

rOflMUIHjOj aKTMBHOCTM MCTeOpCKMX pojCBa: naSMB 
poja, oanaxy poja, flaiyM noneiKa m flaiyM Kpaja 
aKTMBHOCTM, flBTyM M BpcMC Kafla cc oneKyje MaKCM- 
MyM aKTMBHOCTM, aoHTMTyay C)Tma (\^) y TpenyTKy 
MaKCMMyMa bktmbhoctm, KoopflMnaTe paflMjanTa (a m 
6), aTMOc4)epcKy, oflnocno npMBMflny 6p3MHy necTM- 
iia (V), ^o^yaa^MOHM mhackc (r) m aenMTny naconny 
4)peKBeH^Mjy (ZHR). 

noflai;M o MCTeopcKoj aKTMBHOCTM cy npoMenajM- 
BM, a flCTanjHMje MH4)opMai;Mje Mory fla ce na^y na Mn- 
TepneT aflpecM: http://www.imo.net 


N 



Mana Bi/ifl/bi/iBOCTi/i noTnyHor noMpaneiba CyHi^a 1 . aBrycTa 2008 . rofli/iHe. 

A>y6a3HOuitiy: Fred Espenak, NASA/GSFC 
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(Dase, nepurej u anorej Mecei^a 

SoHCKO Bpeivie 

flaxyivi 

Bpeivie 

nojaea 

flaxyM 

BpeMe 

nojaea 

flaxyM 

BpeMe 

nojaea 

d 

m 

h 

m 

d 

m 

h 

m 

d 

m 

h 

m 










03. 

01. 

09 

07 

Anorej 

06. 

05. 

05 

23 

nepurej 

07. 

09. 

16 

59 

Anorej 

08. 

01. 

12 

37 

Mnafl jvieceq 

12. 

05. 

05 

47 

npea nerepT 

15. 

09. 

11 

13 

nyH jvieceij 

15. 

01. 

20 

46 

npea nerepT 

20. 

05. 

04 

11 

Hyn jvieceij 

20. 

09. 

05 

18 

nepurej 

19. 

01. 

09 

40 

riepi/irej 

20. 

05. 

16 

29 

Anorej 

22. 

09. 

07 

04 

nocneflhba ner. 

22. 

01. 

14 

35 

riyH iviecep 

28. 

05. 

04 

57 

Hocneflhba ner. 

29. 

09. 

10 

12 

Mnafl jvieceij 

30. 

01. 

06 

03 

riocneflhba ner. 

03. 

06. 

15 

09 

nepurej 

05. 

10. 

12 

35 

Anorej 

31. 

01. 

05 

27 

Anorej 

03. 

06. 

21 

23 

Mnafl jvieceij 

07. 

10. 

11 

04 

npea nerepT 

07. 

02. 

04 

44 

Mnafl jviecep 

10. 

06. 

17 

04 

npea nerepT 

14. 

10. 

22 

02 

nyH jvieceij 

14. 

02. 

02 

09 

riepi/irej 

16. 

06. 

19 

34 

Anorej 

17. 

10. 

08 

07 

nepurej 

14. 

02. 

04 

33 

npea nerepT 

18. 

06. 

19 

30 

nyH jvieceij 

21. 

10. 

13 

55 

nocneflhba ner. 

21. 

02. 

04 

30 

riyH iviecep 

26. 

06. 

14 

10 

nocneflhba ner. 

29. 

10. 

00 

14 

Mnafl jvieceij 

28. 

02. 

02 

28 

Anorej 

01. 

07. 

23 

23 

nepurej 

02. 

11. 

05 

56 

Anorej 

29. 

02. 

03 

18 

riocneflhba ner. 

03. 

07. 

04 

19 

Mnafl jvieceij 

06. 

11. 

05 

03 

npea nerepT 

07. 

03. 

18 

14 

Mnafl jviecep 

10. 

07. 

06 

35 

npea nerepT 

13. 

11. 

07 

17 

nyH jvieceij 

10. 

03. 

22 

40 

riepi/irej 

14. 

07. 

06 

15 

Anorej 

14. 

11. 

11 

00 

nepurej 

14. 

03. 

11 

46 

ripea nerepT 

18. 

07. 

09 

59 

nyH jvieceij 

19. 

11. 

22 

31 

nocneflhba ner. 

21. 

03. 

19 

04 

riyH jviecep 

25. 

07. 

20 

42 

nocneflhba ner. 

27. 

11. 

17 

55 

Mnafl jvieceij 

26. 

03. 

21 

14 

Anorej 

30. 

07. 

01 

25 

nepurej 

29. 

11. 

17 

56 

Anorej 

29. 

03. 

22 

47 

riocneflhba ner. 

01. 

08. 

12 

13 

Mnafl jvieceij 

05. 

12. 

22 

26 

npea neTBpr 

06. 

04. 

05 

55 

Mnafl Meceij 

08. 

08. 

22 

20 

npea nerepT 

12. 

12. 

17 

37 

nyH jvieceij 

07. 

04. 

21 

30 

riepi/irej 

10. 

08. 

22 

19 

Anorej 

12. 

12. 

22 

38 

nepurej 

12. 

04. 

20 

32 

ripea neTBpr 

16. 

08. 

23 

16 

nyH jvieceij 

19. 

12. 

11 

29 

nocneflhba ner. 

20. 

04. 

12 

25 

riyH weceij 

24. 

08. 

01 

50 

nocneflhba ner. 

26. 

12. 

18 

51 

Anorej 

23. 

04. 

11 

35 

Anorej 

26. 

08. 

05 

45 

nepurej 

27. 

12. 

13 

22 

Mnafl jvieceij 

28. 

04. 

16 

12 

riocneflhba ner. 

30. 

08. 

21 

58 

Mnafl jvieceij 






05. 

05. 

14 

18 

Mnafl jvieceij 

07. 

09. 

16 

04 

npea nerepT 







Mereopu | 

Poj 

Aktmbhoct-Sohcko BpeMe 

PaflMjaHT 

Oco6MHe 

Ha3MB 

OsHaKa 

Ofl 

flo 

MaKCMMyM 

Ac 

a 

6 

V 


ZHR 

d m 

d m 

d m 

h m 

o 

o 

o 

km/s 













KBaflpaHTMflh/i 

QUA 

01. 01. 

05. 01. 

04. 01. 

07 40 

283.2 

230 

49 

41 

2.1 

120 

Jlh/iph/iflh/i 

LYR 

16. 04. 

25. 04. 

22. 04. 

07 00 

032.3 

271 

34 

49 

2.1 

18 

rj-AKBaph/iflh/i 

ETA 

19. 04. 

28. 05. 

05. 05. 

20 00 

045.5 

338 

-01 

66 

2.4 

70+* 

nepceh/iflh/i 

PER 

17. 07. 

24. 08. 

12. 08. 

14 45 

140.0 

046 

58 

59 

2.6 

100 

Oph/IOHMflh/l 

ORI 

02. 10. 

07. 11. 

21. 10. 


208.0 

095 

16 

66 

2.5 

30* 

JleOHMflh/l 

LEO 

10. 11. 

23. 11. 

17. 11. 

10 00 

235.3 

153 

22 

71 

2.5 

20+* 

rejvih/iHh/iflh/i 

GEM 

07. 12. 

17. 12. 

14. 12. 

00 00 

262.2 

112 

33 

35 

2.6 

120 



rionoMtaj pafli/ijaHTa MereopcKor poja riepcei/ifli/i 15. jyna flo 25. aarycTa. 


ACTPOHOMCKE EOEMEPMflE 3A 2008. rOfll/IHV 


BacHOHa 



















AP MviOApar Aanviti, 

AcTpoHOMCKa oncepBaiopMja, 
Eeorpan 


IliiaHeTCKe KOH<|>Mrypai4Mje 


JaHyap 


21. 

13*' 

Benepa y a4)eny 




30. 

19*' 

JynMTep 3.2° N op Mecei^a 

20. 

01*^ 

Mapc 1.1° S Ofl Mecei^a 




22. 

06** 

MepKyp y HajBehoj enoHrai^MjM: 18.6° E 

Anpwn 


25. 

07** 

CaiypH 3.0° N op, Mecei^a 

05. 

03*' 

Benepa 4.7° S op Mecei^a 

«l>e6pyap 


12. 

08** 

Mapc 1.2° S op Mecei^a 




15. 

21*' 

Caxypn 2.6° N op Mecei^a 

04. 

07** 

lynMTcp 4.0° N op Mecei^a 

16. 

09*' 

MepKyp y ropaoj KonjynKi^MjM 

04. 


BcHcpa 4.3° N op Mecei^a 

27. 

07*' 

JynMTep 2.8° N op Mecei^a 

06. 

19h 

MepKyp y poitoj KOHjynKi^MjM 




10. 

21*' 

Heniyn y KOHjyHKpMjM ca Cyni^eM 

Maj 



16. 

09*' 

Mapc 1.6° S op Mecei^a 




21. 


CaiypH 2.8° N op Mecei^a 

10. 

16*' 

Mapc 0.2° S op Mecei^a 

24. 

lO** 

CaiypH y onosMi^MjM 

13. 

02** 

Caxypn 2.8° N op Mecei^a 




13. 

02*' 

Mapc y a4)eny 

MapT 


14. 

06*' 

MepKyp y HajBehoj enoHrai^Mjn; 21.8° 




24. 

13*' 

Jynnxep 2.5° N op Mecei^a 

03. 

02*' 

JynMTep 3.6° N op Mecei^a 




03. 

n** 

MepKyp y HajBehoj enoHrai^Hjo: 27.1° W 

JyH 



05. 

15*' 

MepKyp 0.2° N op Mecei^a 




05. 

20** 

Benepa 0.2° S op Mecei^a 

07. 

17*' 

MepKyp y poaoj KOHjynKi^njn 

09. 

06** 

YpaH y KOHjyHKi^MjM Cyni^eM 

08. 

04*' 

Mapc 1.1° N op Mecei^a 

15. 

04*' 

Mapc 1.7° S op Mecei^a 

09. 

06*' 

Benepa y ropaoj KOHjyHKi^njn 

19. 

lO** 

CaiypH 2.6° N op Mecei^a 

09. 

11*' 

Caxypn 3.1° N op Mecei^a 


Anmaup 


Jytnmiep 

HeHipa 

Mw'n 

mhoj 


Bene npe OKy/irai^Mje Benepe 01.12.2008. roAMHe. (HenocpeAHO no sa/iacKy Cyni^a) 


sacHOHa 







Kanaia 




An(\‘6,ip.'in 


Mrpteyp 


PaHO jyrpo 01.07.2008. roAMHe. 


20. 

15'' 

JynMTcp 2.4° N ofl Mecei^a 

22. 

11'' 

MepKyp y najBehoj eaonrai^MjM; 18.3° W 

Jyn 



HoBeM6ap 


01. 

20'' 

MepKyp y HajBchoj eaoHrai^MjM; 21.8° W 

01. 

09'' 

Benepa 2.6° N op Mecei^a 

06. 

20'' 

Mapc 2.6° N ofl Mecei^a 

03. 

23'' 

JynMTcp 1.9° N op Mecei^a 

07. 

00'' 

CaiypH 3.5° N op, Mecei^a 

25. 

18'' 

MepKyp y ropitoj KonjynKi^MjM 

09. 

11'' 

JynMTcp y onoaMi^MjM 




11. 

22'' 

BcHcpa y nepMxeay 

flei;eM6ap 


17. 

14'' 

JynMTcp 2.6° N op Mecei^a 




29. 

22'' 

MepKyp y ropitoj KOHjyHKi^MjM 

01. 

16'' 

JynMTcp 1.3° N ofl Mecei^a 




01. 

17'' 

Benepa 0.8° S op Mecei^a: OKynTi^nja 2'' npe 

AfiiycT 




aanaaa Mecei^a 




05. 

23'' 

Mapc y KonjynKi^Mjn ca Cyni^CM 

02. 

17'' 

Benepa 2.3° N op Mecei^a 

29. 

10'' 

JynMTcp 0.6° N op Mecei^a 

03. 

15'' 

CaiypH 3.8° N op Mecei^a 

31. 

22'' 

Benepa 3.4° S op Mecei^a 

04. 

14'' 

Mapc 4.0° N op Mecei^a 




13. 

16'' 

JynMTcp 2.8° N op Mecei^a 




15. 

03'' 

HeniyH y onoaMi^MjM 




CenTeM6ap 




01. 

23'' 

BcHcpa 5.3° N op Mecei^a 




02. 

01'' 

MepKyp 2.9° N op Mecei^a 




04. 

04'' 

CaiypH y KOHjyHKi;MjM ca CyHi^CM 




09. 

22'' 

JynMTcp 2.8° N op Mecei^a 




11. 

06'' 

MepKyp y HajBchoj eaoHrai^MjM; 26.9° E 




13. 

13'' 

YpaH y onosMi^MjM 




27. 

22'' 

CaiypH 4.5° N op Mecei^a 




OKTo6ap 





02. 

04'' 

BcHcpa 5.1° N op Mecei^a 




06. 

23'' 

MepKyp y hohjoJ KOHjyHKi^MjM 




07. 

09'' 

JynMTcp 2.5° N op Mecei^a 

HanoMena: IlojaBe cy flaie no sohckom BpcMeny. 


nJlAHETCKE KOHOHryPALlHJE 


BacHOHa 




Mp Harauja CraHi/iti 

HapoflHa oncepBaiopiija m IlnaHeTaTpiijyM, Beorpafl 

npo<t>. AP O/ira AraHaAKOBi/iti-ByKMaHOBi/iti 

Kaieflpa aa acTpoHOMMjy, MaTeMaTMHKM 4)aKynTeT, Beorpafl 

AP 3opi/i4a I^BeTKOBi/iti 


„MebyHapoAHa roAMHa 
acTpoHOMMje 2009"y Cp6MjM 


□porAaiiieibe MeljyHapoAHe rofli/iHe 
acTpoHOMi/ije 2009 (MrA2009)^ 

Me^yHapodna acmpoHOMCKa ynuja (MAY) 
npoznacuna je 2009. zoduny 3a Me^ynapodny ^o- 
duHy acmpoHOMuje Ha FeHepajiHoj CKyniumuHU y 
Cudnejy (Aycmpanuja) odpxaHoj y jyny 2003. zodu- 
HC. UNESCO je y OKmoOpy 2005. zoduHe aeaHUHHO 
nodpxao udejy o MEA u ynymuo npednoz EenepajiHoj 
CKyniumuHU Yjedun^eHux Hau,uja da 2009. zoduHa 6y- 
de u aeaHUHHO UMeHoeana 3a Me^ynapodny zoduny 
acmpoHOMuje (MEA2009). YjeduH^CHe naiyuje (YH) 
cy Ha 62. EenepanHoj CKyniumuHU odpxaHoj y Ua- 
pu3y 20. deu,eM6pa 2007. zodune donene Pe3onyH,ujy 
KojoM je 2009. zoduHa npoznaiuena 3a Me^ynapodny 
zoduny acmpoHOMuje. npednoz Pe3onyu,uje nodnena je 
Mmanuja, a MAY u UNESCO 6uhe znaoHU Koopduna- 
mopu npunpeua 3a odenencaeaH^e 2009. zodune. Tokom 
2009. zodune y npeno 100 zeuajha ceema 6uhe o6e- 
nencen eenuKU jydunej - 400 zoduna od npeoz acmpo- 
HOMCKOZ nocMampafba y3 noMoh menecKona (Eanuneo 
Eanunej). AcmponoMuja he ce cnaeumu y u,enoM ceemy 
(na naUtUonannoM, pezuonannoM u ceemcKOM nueoy), 
ca nocednuM naznacKOM na nen donpuHoc dpyuimey, 
Kynmypu u odpazoeany. 

Me^yHapoflHa acipoHOMCKa yHMja {www.iau.or^ 
je noKpeTaq, opraHMaaTop n KoopflMHaTop MrA2009 
Ha rflo6aflHOM HMBoy m y tom iiMfljy je ocHOBafla 
CeKpexapMjax Kojw he pyKOBOflMTM, HflaHMpaTM m 
M 3BpmaBaTM aKiiwje Beaane 3a MFA. CeKpeTapwjaT 
je y CTaflHoj Bean ca t3b. ocohaMa aa KOHiaKT {SPoC 
- Single Poimt of Contact), PaflHWM xpynaMa {Task 
Groups), 3BaHMHHMM napTHepwMa, xeHepaflHMM choh- 
aopwMa, opraHM3aiiMjaMa-yflpy>KeHjMMa, MeflwjMMa 
M niMpoKOM jaBHomhy KaKO 6 m ce ocMxypao nanpe- 
flaK M npMnpeMa MrA2009 na cbmm HMBOMMa. 

CeKpeiapMjaT MAY je nociaBMO Be6 caji www. 
astronomy2009.org xfle ce Mory nahM CBe MH(J)opMa- 
ilMje o MrA2009, flp>KaBaMa-HflaHMiiaMa (aa CBaKy 
flp>KaBy-HflaHMiiy npeflBM^eHa je noce6Ha cipaHMiia 
Koje he ce ype^MBaiM na HaiiMOHaflHOM HMBoy), xho- 
haflHMM npojeKTMMa^, nocTMXHyTMM peayfliaiMMa, 
capaflHjM ca MCflMjMMa MTfl. CeKpeiapMjaT m Web caji 
cy HajBa>KHMjM bmaobm KoopflMHaiiMje m iieHTpaflHM 

' y opMXMHafly; International Year of Astronomy 2009 
(IYA2009) 

^ Dio6aflHM npojeKTM MrA2009 6mhe fleiafljHO npeflCT- 
aBfljeHM y HapeflHOM 6pojy Bacnone 


M3Bop MH(J)opMaiiMja M nporpaMa aa cne aeMfl^e ynec- 
HMiie, HapoHMTO aa seMfl^e y pasBojy KojnMa Heflociajy 
concTBOHM M3BopM nporpaMa m Mfleja na HaiiMOHan- 
HOM HMBoy. Janyapa 2008. roflMHe perncTpoBana je 
jyhMflapHa lOO-ia aeMfl^a HflaHMiia MrA2009 m MMe- 
HOBaH 100-TM SPoC M3 HapoflHe PenyhflMKe BaHraa- 
flem. 

Tokom 2008. roflMHe noipehno je opraHMaoBaiM 
M npMnpeMMTM aKTMBHOCTM Beaane aa o6efle>KaBaHje 
2009. roflMHe y cbmm aeMfl^aMa HnaHMiiaMa VH m MAY 
SeMflje HflaHMiie MAY {anm m MHore flpyre aeMfl^e) 
ocHOBane cy CBoje HaiiMonanHe opraHMaaiiMone Ofl- 
6ope (HOO, y opMrMHany National Nodes) m mmbho- 
Bane oco6e aa KoniaKT. Aktmbhoctm MrA2009 he ce 

OflBMjaTM Ha flOKaflHOM, perMOHaflHOM m HaiiMOHan- 
HOM HMBoy. Obm oflhopM yTBpflMhe capaflay M3Me^y 
npo(J)ecMOHaflHMx acipoHOMa m acipoHOMa aMaiepa, 
HayHHMx iieHTapa m noHynapMaaTopa nayne, ca iimajCm 
npMnpeMa aKTMBHOCTM aa 2009. roflMny na cbmm hm- 
BOMMa, napoHMTO y ohnacTM MeflMja (leneBMaMja, pa- 
flMO, UnTepneT m niTaMna). 

l4i/iibeBi/i MrA2009 Koje je 
nocTaBi/iAa MAY 

• noBehafte MHxepecoBanja 3 a nayKy nyieM noHyna- 
pMaaflMje naynnMx peaynTaia y aciponoMMjM m 
cpoflHMM nayKaMa, Kao m npoiieca MCTpa>KMBaHja m 
paaBoja KpMTMHKor MMuiAjCfta KojM flOBOfle flo tmx 
peayflTaia. 

• ynanpeflMXM yoOMnajen npMCiyn yHMBepaaflnoM anafty 
M3 OCHOBHMX nayKa - noflMaanjeM HMBoa aaMHiepe- 
coBanocTM m yahy^efta Koje, no npnpoflM, ca co 6 om 
H oce acTpoHOMMja m nocMaipaHje nohnor neha. 

• IIoMohM acTpoHOMCKe aajeflHMfle y acMfljaMa y paaBojy 
nyxeM MHMiiMjaTMBa m CTHMynMcafta Me^yHapoflne 
capaflHje. 

• noflp>KaTM M yHanpeflMTM (jjopMaflno m He(J)opMafl- 
HO oOpaaoBaae KaKO y niKonaMa, laKO m y naynnMM 
iienTpMMa, nnaHeTapMjyMMMa m MyaejMMa. 

• IIohpMHyTM ce aa caepeMenn „mmmjj” (canpeMeno 
npeflCTaBfljaHje) nayKe m naynnMKa fla 6 m ce nojanana 
Beaa M3Me^y naynnor o6pa30BaHja m naynne KapMjepe 
M TaKO CTMMyflMcao flyroponnM nopacT 6poja ciyfle- 
naxa ynMcanMx na ciyflMje nayKe m Texnoflornje, Kao 
M MHTepec aa ynefte tokom HMxaBor rKMBOxa. 

• OMoryhnxM hobo m ojanaxM nocxojehe Mpe>Ke, cnajajyhn 
acxpoHOMe aMaxepe m npo{})ecMOHaflHe npeflaBane, nayn- 
HMKe M nonyflapMsaxope Kpo3 aKXMBHOCXM na noKan- 


BacHona 







HOM, perMOHa;iHOM, Hai^MOHa;iHOM m MC^iyHapoflHOM 
HMBOy. 

• no6on>iuaTM paBHonpaBHOCT MC^iy noBOBMMa KOfl 
npeflCTaBn>aHja HayMHMKa Ha cbmm HMBOMMa m nofl- 
CTahM yKn>yMeHje MaaMHCKC rpyne (>KeHa) y rpa^eay 
HayMHMx M MH>KeHjepcKMx KapMjepa. 

• YHanpeflMTM onyBaHjC m aaniTMiy Hamer KyniypHor 
M npMpoflHor Hacne^ia raMHor He6a m mctopmJckmx 
acrpoHOMCKMx Mecra (HOKaHMTera), nyreM cnecTM o 
Ba>KHOCTM M onyBamy raMHor He6a m acrpoHOMCKMx 
HOKaHMTera aa >KMBOTHy OKOHMHy m reKOBMHy hobb- 

HaHCTBa. 

Me^yHapoflHa rofli/iHa 
acTpoHOMi/ije 2009 y Cp6i/iji/i 

nofl HasMBOM „Ha Te6M je na OTKpMjem cbcmmp” 
HOHCHa je npMnpcMa aa MrA2009 m y Cp6MjM. Hai^MO- 
HaHHM OpraHMaaiiMOHM ofl6op (HOO) aa npMnpcMy 
MrA2009 y Cp6MjM paflMhe y CHCfleheM cacraBy. nopep, 
HHaHOBa Hai^MonaBHor KOMMiera aa acrpoHOMMjy koJm 
HMHe; 

• npofj). flp Onra AraHaiiKOBMh-ByKMaHOBMh (Mare- 
MaTMHKM 4)aKy7iTeT) 

• npofj). flp HaflOKfla IlejoBMh (MareMaTMHKH 4 )aKy 7 i- 
tct) 

• flp FojKO TjypameBMh (AcrpoHOMCKa oncepBaropMja 
y Beorpafly) 

• flp SopMi^a LjBeTKOBMh, npcflceflHMK flpymiBa 


HA TEBM JE flA OTKPMJEIU 


CBEMUP 



MEByHAPOflHA rOflMHA 

ACTPOHOMMJE 



acrpoHOMa Cp6Mje (AcrpoHOMCKa oncepBaropMja y 
Beorpafly) 

• npojJ). flp MHMja CaBMh (OMaMHKM (JjaKynxer) 
y HOO cy yKjbyMeHM: 

• flp SopaH KhokcbmIi, flMpcKTop AcrpoHOMCKC oncep- 
Baropnje y Beorpafly 

• flp flejaH ypomcBMh, mejJ) Kareflpe aa acrpoHOMMjy 
MareMaTMHKor 4)aKyHTeTa y Beorpafly 

• HMKona BoJKMh, McrpajKMBaHKa cranMi^a HcTHMi^a 

• Mp Harama CraHMh, SPoC aa Cp6Mjy, YnpaBHMK Ha- 
poflHC OHcepBaropMje m HHaHerapMjyMa y Beorpafly. 

npeMa ynyrcTBMMa MAY KOHraKr oco6a yjeflHO 
je M npcflceflHMK rena Koje opraHMayje npMnpeMy 
MrA2009 y CBojoj acMjbM y OKBMpy HOO. 

Akti/ibhocti/i HOO tokom 2007. rofli/iHe 

HpBM cacraHaK HOO (hoboaom MrA2009, nna- 
HOBa M i^MjbCBa) ofl,p>KaH je Ha MHMi^MjarMBy npBor 
aBaHMHHO perMcrpoBaHor SPoC aa Cp6Mjy, fl,p Mnnana 
M. TiMpKOBMha, Ha AcrpoHOMCKoj oncepBaropMjM y 
Beorpafl,y Mapra Mccei^a 2007. rofl,MHe. Ha Cbctckom 
KOHrpecy nocBehcHOM nonynapMaaiiMjM acrpoHOMMje 
{Communicating Astronomy With The Public) Kojn je 
Ofl,p>KaH y Atmhm Ofl, 8 - 12. OKroOpa 2007. rofl,MHe (na 
npefl,Hor fl,p MnnaHa M. TiMpKOBMha) hobm SPoC aa 
CpOnjy, Mp Harama CraHMli, npefl,CTaBMHa je aKTMB- 
HOCTM MrA2009 y CpOnjM m npHcycTBOBana cbmm aBa- 
HMHHMM cacram^MMa CeKpeTapMjaTa71A2009. floOMjena 
cy ayropcKa npaaa aa mraMname nocrepa m Opomype^ 
MrA2009, KopMmheme aBaHMHHMx oOenoKja m cmm- 
6oHa BcaaHMx aa MrA2009 m caB HaBCflCHM MarepMjan 
npeBefl,eH je na cpncKM jeaMK. HanpaBjbCHM cy npBM 
KOHxaKTM, fl,oroBopM M cacraHi^M ca npefl,CTaBHMi^M- 
Ma Mefl,Mja. SBaHMHHa KOHjJjepcHi^Mja aa HOBMHape^ o 
npahemy aKTMBHOCTM BcaaHMx aa MrA2009, Mefl,MjcKoj 
nofl,pmi^M M npaBjbemy KOHKpexHMx nnaHOBa aa 
Mefl,MjcKy KaMnamy ofl,p>KaHa je 30. OKToOpa 2007. ro- 
fl,MHe y FanepMjM CAHY y opraHMaaijMjM Hapofl,He 
OHcepBaropMje. OflpjKana cy npeflaBama hoboaom 
MFA2009 y CpOnjM - McrpajKMBaHKa craHMi^a Hcthm- 
i^a (oKToOap 2007), AcrpoHOMCKO flpymxBO „AHflpo- 
MCfla” (KmajKCBai^, HOBCMOap 2007), HpMpoflmaHKO 
flpymxBO „FEA” (Bpmai^, flei^CMOap 2007), FeorpajJjCKM 
(JjaKyHTCT yHMBepaMTera y Beorpafly (flci^CMOap 2007) 
M FMMHaanja „Py5)ep BomKOBMh” (Beorpafl, flei^CMOap 
2007). 


^ HpcBOfl nocrepa m Opomype: H. CraHMh; pei^CHaMja: 
O. AraHai^KOBMh-ByKManoBMh, 3. KnoKCBMh, M. M. 

IlMpKOBMh 

^ KoHjJjepcHi^Mjy opraHMaonana m BOflMna; HOBMnap 
MapMja MMmMh 


„ME15yHAPOflHA rOfll/IHA ACTPOHOMMJE 2009"y CPBMJM 


BacMOHa 





In memoriam 


JoBaH rpyji/ili (2.8.1947 - 4.11.2006.) 

JoBaH Ipyjiifi, jcflan ofl HajaaoipKHujMx capa/poma 
HapoflHe oncepBaTopiije m IlaaHeTapMjyMa, HenaflaHO Hac 
je HanycTMO 4. HOBeM6pa 2006. ropriHe. Y AcxpoHOMCKO 
flpymTBO„P)^ep BoiiikobmIi“, ynaanMO ce y BpeMe OTBapaita 
HapoflHe oncepBaTopMje 1964. ropriHe. Ta^a je HacTajio 
H.eroBO Beronco npujaxesbCTBO ca Hmkobom >KMBaHOBiifieM 
M noKojHMM SopanoM MBaHOBuheM. Hjmx xpqjMpa, 
„xpMjyMBMpax“ wm „CBexa xpcjupa" KaKO cmo mx SBarai, cy op 
CBMx Mjiapnx capaflHMKa 6wm HajOracKn i]po<})ecopy flannhy 
, KojM je 6 mo MepM;io cxBapn y flpyiuxBy. npo(J)ecop je Bopno 
noceGny 6pMxy o JoBany, jep je y ocMoj fopmhm ocxao 6e3 opa. 

y flpyiuxBy ce JoBan Mcxraiao: Kao flo6ap acxpocjx)- 
xoipa(J) - BOflMO je, HanpMMep, CHHMaite kmho KaMepoM 
noMpaneiBe Cynpa 20. Maja 1966, Kao je^an op xBopapa SBea- 
paHMx Kapaxa m 3 1968. w 1971. ropriHe, Kao jeflan op npBMx 
npepaBa^a y IlaaHexapMjyMy, Kao "MaH KOMiicnja npep KojMMa 
ce noaaxajio aa aBaite capa/poma Hapopne oncepBaxopMje, 
Kao 'Man Ype^MBaHKor opOopa BacMOHe 1970. roproie. Ha 
IHaHexapujyMCKM npojeKipxoHM eKpan, npeneo je KOHxype 
OeoipapcKoi xopnaoHxa Koje ce Bwpe ca Benoi BupuKOBpa 
Hapopne oncepBaxopMje - m capa je xaMO npo4)Mn ,pfceroBOx“ 
ABajiCKor xopita, KojM je nopyuien y - „npMjaxebCKOM“ 
6oM6appoBaH>y. OMnancMpao je peo uixaMnapcKMx xpounco- 
Ba cnoMeHMpe npo<})ecopy flanMhy, aa Kojy je napaxnyxo na- 
HMcao CBoja cehaita m pao 4x)xoipa{})Mje (BacMona 6p. 1/1989). 
HMKapa My HMje 6Mno xeimco pa neuno ypapM aa flpyinxBO. 
Ca papouAy ce opaaMBao m na Moje noaMBe. Tawo je nanpM- 
Mep ypepMo KopMpe KitMie „noMpaneHja Cynpa m Mecepa" 
Py^epa BouiKOBMJia 1995. ropMne, CHMMao nopxpex Py^epa 
BouiKOBMiia y HapopnoM Myagy, a y aiopijM npepyaexoj 
1996. y Hobom Capy m oiMKy „ToxapMxex noMpaneita Cyn- 



JoeaH Tpyji/iti ca KtiepKOM Mi/iiii/imom 


pa“ Hexpa KyGxraeae. Kao po6ap ppxan, cnpexno je npeMa 
nocxojehMM naanoBMMa, aonpipao Hapopny oncepBaxopujy 
M Hjene npecexe, Kao m xepen Bmcmhcko acxponoMCKe cxanM- 
pe BMpojeBMpa, aa MpaHKe Koje cnpeMaM. 

HpepcxaBMXM JoBana je Bppo xeimco jep je 6 mo caMO- 
CBojna PMHHOCx. 36oi MHxpoBepxnocxM, oco6eH>amxBa, npo- 
iMBypeMHOCxM, nopMBapenxHOCXM m mmhm mm ce ppxnpa 
reHMjapHOCXM, yBeK mm je 6 mo sanMMXjMB apM m neyxBaxpjMB 
M xajaHCXBen. JoBan je MMao paanoBpcna MHxepecoBaiBa. 
SaBpuiMO je cpepHjy Ppa^eBMHCKy nncopy Kop JlMona. Cxy- 
pMpao je apxMxeKxypy, acxponoMMjy m (J)M3MKy. Bmo je M3Bp- 
cxan yMexHMHKM m npMMeiteHM (JxjxoxpacJ) (6 mo je capapnMK 
npBMx nyBeHMx „ny6pMKyM“-OBMx Kanenpapa, CHMMao je aa 
CAHY apxe(J)aKxe XMpanpapa ...). Op ropMne 1983. 6mo je 
>piaH CeKpMje pmkobhmx yMexHMKa (Jx)xoxpa(J)Mje. BaBMO ce 
apxMxeKxoHCKMM nooiOBMMa m ype^eiteM enxepMjepa. Bmo 
je KOpeKpMonap caxoBa, nenKana m paapMHMXMx ppyxMx Bpep- 
HMX, penMx M pexKMx CXBapM. 

Hmhm ce pa My je >kmboxhm nyx oppepMO Kypc acxpo- 
4)oxorpa(J)Mje KojM je na KyTiM, KpajeM meapecexMx ropMna 
BopMO nam yinepnM >piaH AaeKcanpap KyGxraepa. Hoanaxo 
je pa je MHore hoIim npoBeo y 4)oxo-pa6opaxopMjM Hapopne 
oncepBaxopMje. Y 4)oxoipa(})CKOM nocpy je yapmao m y H>eMy 
je 6mo nep<J)eKpMOHMCxa. SnaM pa je panMMa ponaaMO na Ka- 
peMeipan, KaKO 6m chmmmo raAeny (6apoKHy) KanMjy Kappa 
VI, y BpeMe Kapa je no H>eMy Mxpa cerncM 6Mpa HajnoBOP>HMja. 
Hyno enepiMje, cpepcxana m nexnaecxaK ropnna ypoaoio je y 
CBoj BepMKM axen>e, y pBopMmxy popmeacKe Kytie, Kojn na- 
acapocx nnje y noxnynocxM saBpniMO. 

Bmo je neoOMPHM, papoanapM MCxpa>KMBan MpapapanKe 
pyme, Kora nMje 3apoBOP>aBao CBaKopneBHM >kmbox. BaBMO 
ce joroM, napoOpancxBOM, Mxpao je xenMC ABanxypMCXMHKM 
pyx ra je xepao pa ce y mhofo neMy onpo6a. Jepnoi pexa y Mpa- 
pocxM oxMcnyo ce y HeManKy, ipe je npepno pappo KaKO 6m 
pomao po cpepcxaaa aa KynoBMny 036MPjHe 4)oxoxoipa(J)CKe 
onpeMe. Hoanaxa cy m HjeiOBa pyiafta no Kmhm, ipe ce namao 
pBa nyxa; jepnoM je Muiao nocpoM a ppyxM nyx Kao naxpa^enn 
4)oxoipa(J). flne nepepje npep nanyunaiBe OBora CBexa BpaxMO 
ceMaMoHTOPMje. Y3yMMxep>a>KMBOxa,npo<})ecopaflaHMfiaM 
OH je saBOpeo KpacMPny MyaMKy, napowxo Baxa m Mopapxa. 
Hecxo ce napaano y Konpepxnoj capM Kopapneae 3apy>K6MHe, 
a Kop Kytie je MMao „CBy“ 036MPjHy MyaMKy na Maxnexcxjw- 
ny. Y MpapocxM je 6MBao yacacnyx Kapa 6m y CBojMM panMM 
jyxapiBMM niexifcaMa Kop He6ojmMHe Kype, aapjpa nocpe 
HotiHMx nocMaxapaa ca Hapopne oncepaaxopMje, pepoano 
BM^ao KaMMone ca roaepMMa Koja cy npeao^ena y KpanMpy. 
Bopeo je npMpopy. Henxpao ce no HpoKpeinjaMa, Kpcxapno 
no xBapcMOM Kpacy, y BpeMe Kap je Sopan MaanoBMli papno 
na XaapcKoj oncepaaxopnjM m niexao flepM6paxcKOM nem- 
napoM. Bmo je cxapHM rocx py6oKMx Kaaona, npauiyMa m 
6MCxpMx Bopa pmbpjB xpoMe^ Ljpne Tope, Bocne m PamKe. 
Bopeo je >KMBOXMH)e, napowco ManKe. Bepoaao je y HjMxobo 
Me5yco6HO „npMjaxep>cxBo“, Kao m y HjMxob Maaopno xapMO- 
HMHHM opnoc ca PiypMMa. 


BacHona 







L[e;ior >ioiBOTa je 6 mo onceflHyr flyxoBHMM >kmbotom. 
IlooieflHjMx rofluna je Hapowro mhofo BpeMena m eMOTWBHe 
eHepmjeynaraoy noMaraifcynjyAMMa, koJm cy cey paaBuroroM 
CTeneny aaner^jaBM y cboJmm >ioiBOTMMa. ILeroBO 6aB;beHje 
aarepHaTMBHOM ncMxoBOmjoM, o^hocho ca ncMxoTepairajoM 
ce nponyTio, na je Hacxynao m Ha jaBHMM TpM6iiHaMa 

HaBwpy pasOTiwra ceJiafta HieroB tmxm roBop (Majio 
je roBopMo), CBeTHO jmu,e, aiejbe ca HajierobeHiiM ceHTeHi;a- 
Ma, CTaraa >Kesba m Te>KHja ^a ce owienn oh CBaKOHHeBime, 
oiaBjbefte flannha MMnpecMOHMcnMKO pKMBafte y ipe- 
HyxKy, CHUMafte MojMx 6BM3aHaiia H)eroBa MajKa Mniia Kojy 
caM MO>KHa HeuAe nyo m BMaeo Hero caMor, CTaano OHcyraor, 
JoBana 4>OTOipa(})CKM panoBii 3a 6yrapcKy npoMMui/beHOCT, 
aKTOBM HenMXHaMa (caaBeananoM noaaHMHOM) Koje je oinKao 
aKBapenoM, H)eroBO xpaMaae nocae necpehnor naHo6paHCKor 
HOCKOKa cjajHO ype^HO noxKpoBjbe y Iby6e CTojaHOBwiia 
KaKojejeHHaKocnpeiHO KopMCTMO oaoBxy cenefiM nanony 
MBM aa CTOBOM, KaKO je roBopno na HOBeK MO>Ke fotobo CBe 
aKO OHBa>KHO HOHHe ca npBMM KopaKOM... 6ocoHoro xonaae 
HO CHery Kaflaje oiBapao Kylmy Kannjyy CBqjynocneflHjy aiiMy. 

M na aaBpniMMO ca mwaroM m 3 wryTte oQaBjbene y 
„noHMTrapi“, KojM roBopM na ra hmcmo cacBMM noaHaBaroi: 
B^ara m HMCia flyma namer Bpara JoBana ce npeceOTwa na 
BeMHM MCTOK, ...ay noTroicy; Bpaha J[o>Ke , JloGpaimi" m 
B eBMKM MajcTop PeryTiapne BeraiKe HO>Ke Cp6Mja 

Caxpaften je 10. HOBeiviOpa 2006. ro^MHe na Hobom 
ipo6n>y y Beorpany. Ha caxparoi je 6mbo oko 120 HjeroBnx 
po^aKa M npujaxeba. Ha ipo6y je roBopno wp Bojan KoBa- 
HeBMJi, flupeKTop Myaeja rpa^a Beorpana h >KaHa KpcxiA, 
jenna oh mhobhx oco6a HMjoj je Hynni JoBan noMorao. 

Mwioh Jenmuh 

npo(t>. Ap JoBaH Ci/iMOBJbeBi/i1i (1929-2007) 

y Beoipany, npourne jecenn, 20. OKToOpa 2007, npeMM- 
Hyo je npo(j)ecop KareHpeaa acTpoHOMMjy MaTeMaiMHKor (J)a- 
KyTTreTay nenarijM np JOBan CMMOBjBeBiA. renepaiHoje nauDix 
acrpoHOMa cy 6MBe h^fobm cxyHeHTM. npo<J)ecop HP JoBan 
CMMOBnjeBiA je po^en 26. jyTia 1929. ronwHe y UIwHy. Ochob- 
Hy HiKony je ynwo y Seiviyny m Hobom Cany, a rMMHaanjy y 
Hobom Cany rne je Maxypripao 1948. Mcxe ronwHe ce ynncao 
Ha acxpoHOMCKy rpyny HpMpoHHO-MaxeMaxMHKor 4)aKyBxexa 
y Beorpany, rne je HWHaoMupao 1952. ronwHe. 3a npo<J)ecopa 
npraipaBHHKa cpenae niKOHe nocxaBjben je 1954. m Mcxonpe- 
Meno hohc^h na pan xanaunBoj Kaxenpii aa Mexaroncy m 
acxpoHOMMjy HpiipoHHO-MaxeMaxMHKor <J)aKyBxexa. 3a acw- 
cxenxa aa acxpoHOMwjy naaGpan je 1956. npw Mcxoj Kaxenpii. 
TpM Mecena xokom 1961/62. ronwHe OopaBMO je y BapmaBw na 
cnemijaBMaaiHijM koh npo<J)ecopa OeramjaHa KeMimHCKor. 
floKxopcKy HMcepxaiHijy FeHepamiaaiHija Bexxopaoix eaeMe- 
Haxa KenaepoBa KpexaH>a OH6paHMO je 1963. na HpiipoHHO- 
MaxeMaxMHKOM (JiaxyTHexy y Beorpany. Y aBaite noiieiixa aa 
npenMex TeopiijcKa acxpoHOMMja MaaOpan je na mcxom <Sa- 
KyTixexy 1964, aa Banpennor npoijiecopa 1971, a aa penoBHor 
npo<J)ecopa 1980. ronwHe. HeHaMOinicaH je 1. janyapa 1995. 
roHMHe. Hpcxjjecop CMMOBibeBuJi 6 mo je nam yrnenaH acxpo- 
HOM M MBBanpenaH npo<J)ecop. HaynHO-MCxpaaaiBa'noi pan 
HP JoBana CMMOBibeBnlia je na oOBacxw loiaaiHHe xeopwje 



npO(t>. flP JOBaH CMMOBIbCBMli 


naanexcKor xpexafta, a napowro KpexaH>a HBaHexoMna m 
KOM exa OOjaBMO je mhoutibo HayHHMx m cxpyMHMx panoBa 
HpenaBao je TeopiijcKy acxpoHOMMjy cxyneHXMMa 4. ronioie. 
Bmo je M3BpcxaH npenaBan, Maaarao je aaiiiiM/biiBO m cwcxe- 
MaxcKM M jacHO yBOHMO HOBe nojMOBe. Ha aaroiMnjMB m npe- 
rnenaH HaniiH Haroicao je yromepaHxercKM ypOeiiiiK OcHOBe 
xeopMjcKeacxpoHOMMje (rpa^eBiiHCKaKH>iira,BeorpaH, 1977). 
renepaiHije acxpoHOMa ynirae cy no obom yyOeiniKy nyMe- 
prraKO MHxerpajbeHje nmJ’epeninijaxHMx jennaHiiHa Kenae- 
poBa Kpexafta, panyn e4>eMepMHa Maaiix naanexa m KOMexa 
MapanyHaBaifee opOiixa MaaMx naanexa m KOMexa npopanyH 
HonpaBKM opOiixa m OHpe5MBaH>e cneHHjaaroix nopcMehaja 
Hoanax je H)eroB pan na KaaennapMMa, noceOno Ha peiJiopMM 
JyaiijaHCKorKaaeHHapanopeH3HaxHoraHra>KOBaH>ayHayHHO- 
MCxpaaoiBaHKOM pany m nacxaBw, npoijiecop CMMOBaieBiili 
Hocxa BpeMena nocBexMO je m npyniM aKXMBHOCXMMa Bmo je 
naan YnpaBe, Beha m CKynmxMHe HpiipoHHO-MaxeMaxMHKor 
(Jiaxyarexa (HMCP), naan CaBcra Oncexa aa MaxeMaiMHKe, Me- 
xaHMHKe M acxpoHOMCKe Hayxe mcxox CPaKyaxexa aaxMM naan 
CaBcra m naan Haynnor neha AcxpoHOMCxe oncepnaxopiije y 
Beorpany m naan Canexa CeM3MoaoiiiKor aaaona CP CpOnje. 
Bmo je uie^) Kaxenpe aa acxpoHOMMjy m neOeacy MexannKy 
HMCP-a Taxo^, 6 mo je naan Me^ynaponne acrpoHOMCxe 
yHMje. Bmo je naan ^^e^nBanKor onOopa m ManaBanKor ca- 
Bexa nacoHMca Publications of the Department of Astronomy, 
KojM je ManaBaaa Kaxenpa aa acxpoHOMMjy HMCP-a. Jenan je 
OH ocHUBana AcxpoHOMCKor npyuixBa “P)^ep BoiiikobmIi” 
Hpoijiecop CMMOBa>eBMli 6 mo je BpxyncxM MHxeaeKxya- 
aan uinpoKor MHxepecoBaH>a KojM ce nopen acxpoHOMige aa- 
HMMao M aa MHore npyre oOaacxM. HMao je eHmncaoneniijcKO 
anaifee ne caMO m 3 acxponoMige, Beh m 3 MaxeMaxMxe, Mcxopuje 
M apxeoaomje. Bmo je noanaBaxaii BMuie cxpanux m cxapnx 
jeanxa rpMKor m aaxuHCKor. HoceOno je neroBao cpncKM jeanK, 
M cpncKO hupMaiMHO hmcmo. HMao je m CMMcao m a>y6aB 
aa xexHMKy. Hpoijiecop CMMOBajeBiA ocxafie aanaMBen y 
cpncKoj acxpoHOMujM xao npar npoijiecop KojM je ananajHO 
Honpuneo paaBojy name acxpoHOMMje y CBaxoM noraeny, na- 
yHHOM,cxpyaHOM MHacxaanoM. 

Hadexda Uqoeuh 


IN MEMORIAM 


BacMona 




ranepi/ija 


Ofl OBor 6poja, BacMOHa o6jaBn>yje <J)OTorpa<J)Mje jbyCn- 
Ten>a acTpoHOMMje. IloaMBaMO CBe saMHiepecoBaHe ^a 
HaM noiuan>y CBoje pa^OBe Ha e-mail a^pecy vasiona@ 
adrb.org. Ya CHMMKe, nocnaTM m ocHOBHe noflaTKe: ko, 
uiTa, Ka^a, r^e, KaKO m HMMe, y oflBojeHOM .txt mjim .doc 
<J)ajHy. Ha <J)OTorpa<J)MjM He HMcaiM HMuiia. 



ayTop: Japocnae Tpiba, o6jeKaT: KOivieTa McNaught 
(C/2006 PI), flaTyivi: 10. janyap 2007. rofli/iHe, iviecTO: 
KyjinuH, anapar: Panasonic DMC-FZ7 



ayTop: HeHafl CTaHuli, o6jeKaT: KOivieTa 17P Holmes, 
flaryivi: 06. HoeeiviOap 2007. roAUHe, iviecTO: 3eiviyH, 
UHCTpyivieHT: pe<|>paKTop 80/800, anapar: Canon EOS 
300D, eKcnosui^uja 120 sec, 400 ASA 



ayrop: BpaHKO CumohobuIi, o6jeKaT: KOivieTa 17P 
Holmes, flaTyivi: 14. HOBeivi6ap 2007. rofli/iHe 



ayrop: Henafl CTaHuli, o6jeKaT: KOivieTa McNaught 
(C/2006 PI), flaTyivi: 10. janyap 2007. roAUHe, iviecTO: 
3eiviyH, anapaT: Canon 540, eKcnosui^uja 1 sec, 800 ASA 
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ayTop: /by6oMi/ip Ijypi/iiiii/ili, o6jeKaT: MS - IVI20, flaryM: 14. HOBeM6ap 2007. rofli/iHe, i/iHCTpyMeHT: TeneoOjeKTi/iB 
Canon EF 200 LII USM + Canon EF II 1,4xTele Extender, anapar: Canon EOS 20D 



ayTop: JbyOi/iHKO JoBaHOBi/ifi, oOjexaT: IVI42, mocto: KpaibCKa ropa, i/iHCTpyMeHT: W.Optics 110 mm (onTi/ixa - Tpi/inneT 
TMB), MOHTa>Ka Meade Ixd 750, anapar: Canon 350, oOpa^a CHi/iMaxa: Iris i/i Photoshop 
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flMTaiba M aaflai^M 


fopaH riaBMMMti, 

HapoflHa oncepBaTopMja, 
Beorpafl 


□poMeHa yflaibeHOCTi/i f\o ranaKci/ija 

y npoiu;iOM 6pojy, npM;iMKOM Mspafle jeflHOCTa- 
BHor Xa6BOBor flMjarpaMa kopmctmbm cmo MarnMiyfle 
nocMaipaHMx raBaKCMja Kao saMeny aa HjMxobc pena- 
TMBHC yi],an>eHOCTM. 0u3UHKa eenunna Koja ce Mepu 
npunuKOM odpe^ueawa MozHumyde je ^nyKc apmetba 
(ceemnocmu) F Koju y jeduHuu,u epemcHa cmuxe Ha 
jeduHuiiy noeptuune. KaKO cmo bmacbm, MarnMiyfle je 
Moryhe MepMTM na pasBMHMTMM laBacHMM fly>KMHaMa, 
pasBMHMTe TaBacne fly>KMHe OflroBapajy pasBMBMTMM 
6ojaMa, TaKO fla 6oja nocMaipaHor o6jeTKa laKo^ie sa- 
BMCM Ofl KOBMBMHe CBOTBOCTM ({})ByKCa) KOja CTMFHe flO 
fleieKTopa. 

fle(})MHMiuMMO MarHMTyfly (m) npeKO {})ByKca spaBeifca 

(iO': 

flaB>e, aKO cmo OflpeflMBM MarKMiyny nocMaipa- 
Hor o6jeKTa, MO>KeMO MspaBynaTM iteroBy pcBaiMBHy 
yflaB>eHOCT. fla 6 m to ypaflMBM KopMcrnheMO CBCflehM 



BeBMHMHa 2.51 ”■ npeflcxaBB^a {})ByKC spaBeifca. 
KaKO cy jeflMHMBHa noBpiuMHa m jeflMHMi^a BpcMena 
KOHCxaHTHe, (})ByKC spaBeifca saBMCM caMO op, mhich- 
SMTexa spaBeifca Koje CTM>Ke po 3eMB>e. SaKon o6pHy- 
TMx KBappaia naM Ka>Ke pa MHienaMTeT cbctboctm 
onapa nponopi^MOHaBHO KBappaiy opaB>eHOCTM po 
MSBopa^. CBepehM KopaK je pa ce paBynaTe peBaiMB- 

' y OBoj pe(})MHMi^MjM KopMCTM ce BpepHOCT {})ByKca 
SBespe Bexa Koja je yaeia Kao cianpappHa Bpep- 

HOCT npMBMKOM KaBM6pailMje {})OTOMeTpMjCKMX CKaBa. 
To snaBM, pa je MaxHMTypa Bexe nocMaTpana Kpos 6 mbo 
K ojM {})MBTep HyBa. Abm, to ne snaBM pa Bexa MSXBepa 
MCTO y CBMM {})MBTepMMa. SnaK MMHyc y Mspaay je 3601 
Toxa pa 6 m SBeape (o6jeKTM) Behex cjaja mmbbm Maite 
MaxHMxype, xj. aKO je MepenM {})ByKC neKox o6jeKTa 
(Kpo3 HeKM {})MBTep) BehM op MepenoT {})ByKca Bexe 
(Kpo3 MCTM {})MBTep) OHpa je H>eTOBa MaxHMxypa nexa- 
TMBHa y cynpoTHOM je nosMXMBHa. 

^ yKynHa KOBMBMHa spaBeita Kojy xaBaKCMja ocBo6a5)a 
je KOHCxaHTHa m lUMpM ce y o6BMKy c{})epe (BMjM je i^en- 
xap y i^eHxpy xaBaKCMje) BMja je noBpiuMHa P = 4nR^, 
xpe je R papMjyc c{})epe. fla 6 m oppepMBM MKreHSMTex 
spaBeita KojM MepMMO, saMMCBMMO pa je poiuBO po 
npeceKa noMenyxe c{})epe ca SombjOm, y tom CBynajy 
noBynpeBHMK c{})epe je jepnaK ypaB>eHOCTM nocMa- 
xpane xaBaKCMje op 3eMB>e. KoBMBMHa spaBeita Kojy 
xaBaKCMja ocBo6a5a I je nponopi^MonaBHa KBappaxy 


He ypaB>eHOCTM „HopMaBM3yjy” xj. pa y opHOcy Ha 
Haj6BM>KyxaBaKCMjyHMjaheypaB>eHOCT6MTM 1 oppepM- 
MO ypaB>eHOCTM ocxaBMx xaBaKCMja. HajjepnocxaBHMje 
je OBO ypapMTM KopMCxehM peBai^Mjy: 

djd^ = 1/x 

xpe cy dj m d^ panyHare peBaxMBne ypaB>eHOCTM, a x je 
„HopMaBM30BaHa” ypaB>eHOCT. 

OcMM npexxopHO OHMcanox nocxynKa npoi^ena 
ypaB>eHOCTM po xaBaKCMje ce MOBce ypapMXM m npeKO 
H>eHOT npMBMpHOT HpeHHMKa^. 

d=llS^^ 

□poMeHa yflaibeHOCTi/i f\o jara ranaKci/ija 

y pocapauiH>eM papy cmo bmpcbm pa je MayaexHO 
xeuiKO npoi^eHMTM ypaB>eHOCT (peBaxMBHy m/mbm anco- 
ByxHy) po HOCMaxpane xaBaKCMje. npo6BeM je y ocho- 
BM xaj uiTO HeMaMO pobob>ho nopaxaKa pa 3aKB>yHMMO 
KaKBe cy H>eHe oco6MHe (BeBMHMna, cjaj, ...). CxBapM 
Hocxajy HeuiTO jepnocxaBHMje Kapa ce nocMaxpajy jaxa 
xaBaKCMja^. 3a xaBaKCMje ynyrap jaxa MOBceMO pehM pa 
ce HaBaae na jepnaKoj ypaB>eHOCTM y opnocy na 3eMBjy 
(Me5)yco6Ha pacTojaH>a MBMe^iy xaBaKCMja ynyxap 
jaxa cy paBCKO MaH>a op pacTojaH>a MBMe^iy pBa jaxa. 
Cbmhho ce HOMCTOBehyje ypaB>eHOCT neKe 3Be3pe mbm 
M axBMHe yHyxap MBennox nyxa op CyHi^a xj. 3eMB>e, 
jep je ypaB>eHOCT CyHi^e - 3eMBja paBeKO MaH>a op 
ypaB>eHOCTM po nocMaxpaHOx o6jeKTa). Tapa, mobcomo 


ypaB>eHOCTM, a MepeHM {})ByKC apaneHia je nponopi^MO- 
HaBan ca 1. 3HaHM: F = k^I = k^{4nd^). KaKO BpepnocxM 
fcj M k^ HMcy Hoanaxe (mobcc ce npexnocxaBMTM pa je k^ 
-k^- 1) po6MjaMO F - d^, opaKBe CBepM a=( 42 . 51 -")-' 

^ npMBMpna BeBMHMHa xaBaKCMje na CHMMKy saBMCM 
op yxBa 6 nop KojMM je bmpmmo. UIto je xaBaKCMja na Behoj 
ypaB>eHOCTM to je yxao 6 MaH>M m o6pHyTO. Besa MSMe^iy 
yxBa 6 M S je paxa npeKO tan6 = rid xpe je r ypaB>eHOCT 
xaBaKCMje op BeMB^e, a d H>eH cxBapnM npenHMK. KaKO je 
r» d MOBce ce yaexM pa je tanO = 6 na CBepn 6 = rid xj. 
d = rl6. CxBapaHM npenHMK xanaKcnje je nponopi^MO- 
nanan po na neny Koncxanxy ca yxBOM nop KojMM ce xa 
xaBaKCMja bmpm. KaKO ce ne sna H>eH cxBapanM npennMK 
M c o63MpoM pa ce oppe^yje caMO peBaxMBna ypaB>eHOCT 
MOBce ce yaexM pa je KOHCxanra nponopi^MonaBHOCxM 
jepnaKa jepMHMi^M m pa je npaBM npennMK xaBaKCMje 
jepnaK jepMHMi^M na po6MjaMO d = 

^ FpaBMxai^MOHO Beaan CMCxeM KojM ce cacxojM op ne- 
KOBMKO pecexMHa (nnp. JIoKaBHa xpyna, Kojoj npMnapa 
Mbohhm nyx) po hokobmko xMB>apa (jaxo y Aobmi^m) 
xaBaKCMja. 


BacMona 





pehM fla cy h>mxobm penaTMEHM oshocm y BejiM'maM 

MJIM Cjajy MCTM Kao M H>MX0BM CTBapHM OflHOCM. 

OHMraeflHO je fla hc nocTojM jcflHOCTaBaH Ha^MH 
Oflpe^MBaiba y^anjCHOCTM Bch fla ce cbc cbosm Ha npo- 
i^eny tJ. MO>KeMO CHo6oflHO pehn MCKycTBO y anaHMaM 

HOCMaTpaHKMx HOflaTaKa. 

CneflehM KopaK je ynpaso noKyniaj fla Ha npaBM 
HaHMH aHaHM3MpaMO HOCMaTpaHKe noflaTKe. 

SaqaxaK 1: OflpeflMTM penaTMEHe yflan>eHOCTM flo 
ranaKCMja Koje cy KopMuihene y MspaflM Xa6HOBor flMja- 
rpaMa y nponiHOM 6pojy. 

SanaxaK 2: KopMCxehM noflaxKe flaxe y xa6eHM 1 Oflpe- 
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flMXM penaxMEHe yflan>eHOCXM flo o 6 jeKaxa koJm cy o 6 e- 
HOKCHM Ha CHMI^M 1 (y pafly KOpMCXMXM BpeflHOCXM Me- 
pcHMx MaxHMxyfla Kpo 3 cna xpn noHy^ena {})MHxepa). 
PasMMCHMXM Koje cy oco 6 MHe CHMHHe KOfl o 6 jeKaxa 
koJm npMnaflajy mcxom jaxy, a Koje ce pasHMKyjy 

SaqaxaK 3: IlpoiieHMXM yflan>eHOCXM flo xaHaKCMja 
MepehM H>MOBe npenHMKe (ca CHMKe). 

SaqaxaK 4 : Koja Mexofla flaje 6 on>y npoi^eny yflan>e- 
HOCXM M aamxo? 

SaqaxaK 5: EHMMMHMcaxM o6jeKxe koJm HMcy rana- 
KCMje, a Hanaae ce na CHMMKy. OnncaxM KpMxepMjyM 
HO KOM je MSEpmeHa H>MX0Ba ceneKi^Mja. 


Cni/iKa 1. ranaKTi/mKO jaxo Abell 2255 


JbybasHOuiTiy: SDSS 


nUTAIbA M SAflALlM 


sacHOHa 





Ta6e;ia 1. 


y cneflehcM 6pojy: L[pBeHM noMaK - KaKO, aaiuxo m 
HCMy CBy>KM? 

KaKO OflpcflMTM i;pBeHM noMaK m 3 cncKxpa hckc 
laBaKCMje, KaKO paayMCXM m kopmcxmxm flo6MjeHe no- 
flaxKC. 


Peuieibe sa^aTKa i/is npouinor 6poja 

PeayBxaxM ca nonexHOM ipynoM laBaKCMja: 
SaflaxaK 1. 



FaBaKCMje ce Moxy nocMaxpaxM ynyxap casBOK^a: 

. PM6e(587731186738331786 m 587731186738331786) 
. flcBojKa (587722983367901477) 

. 3Maj (587725575888961795 m 587725589849506099) 

. CcKcxaHx(587728948510720283) 

Ilnxaibe 1 . Ako npexnocxaBMMO fla cy laBaKCMje 
no cboJmm ocoOnnaMa (nnp. cjajy n AMMenanjaMa) 
MC^ycoOno CBMnne onfla paannKC y cjajy mbm BennnM- 
HM noxnny jeflMHO op; paannnMxe ypanjcnocxM na Kojoj 
ce nanaae. 



Ilnxaibe 2. y obom cnynajy, xanna je npexnocxaBKa 
pa je aaBMCHOCx M3Me^y Mainnxypa m i;pBeHOi noMa- 
Ka nMHeapna. 

SapaxaK 2. Opcxynaibe xanaKa op npaBe nMnnje 
aa Koprauhene Bpepnocxn Mepene Kpoa u (ynxpa- 
njyOnnacxn) 4>Mnxep je 6,86% unu ppyxMM penMMa 
Bpepnocx 4)Mxa je 93,14%. 

Ilnxaibe 3. Kapa cmo MapanyHann kobmko je opcxy¬ 
naibe nonoiKaja xanaKa op npane nnnnje, moikomo 
petiM pa je nonexna npexnocxaBKa xanna. Cnnnno ce 
poOnja aKO ce pnjaipaM Koncxpynnie m ca hckom ppy- 
lOM Bpepnocxn Mainnxype. 


BacHona 


ni/ITAlbA 1/1 3AflAL41/l 
































































PesynTHTM ca hobom rpynoM ranaKcnja: 


KbI/13 


SaqaxaK 1. 



FaBaKCMje ce Mory nocMaxpaTM ynyxap casBOK^a: 


. 3MMjoHOiua(587731186738331786 M 588015509267153049) 
. PM6e (587722983367901477, 587725575888961795, 
587725589849506099 m 587728948510720283) 


jednostavan Hablov dijagram 



crveni pomak (z) 


IlMxaibe 2 . y OBOM CBynajy npexnocxaBKa fla je aaBMC- 
Hocx BMHcapHa He MO>Ke ce npMXBaxMXM Kao xanHa. 

SaqaxaK 2. OflCxynaHje xanaKa ofl npase HMHMje 
3a KoxMuiheHe BpeflHOCXM Mepene Kpo3 u (ynxpa- 
HjyOMHacxM) 4)MHxep je 87,11% mjim flpyrMM peHMMa 
BpeflHOCx 4)Mxa je 12,89%. 

Iluxane 3 . Ka^a cmo MapanyHaHM kohmko je Oflcxy- 
nafte noHOXcaja xanaKa ofl npase HMHMje, MOXceMO 
peJiM fla je nonexHa npexnocxaBKa nnje xanna. Cnnn- 
HO ce floOnja aKO ce flnjarpaM KOHCxpynuie n ca hckom 
flpyroM BpeflHOCXM Maranxyne. 


1. MnenHM nyx je xanaKcnja kof xnna? 

a) naxyn>acxa 

b) ennnxnnHa 

c) HenpaBMBHa 

d) cnnpanHa 

2. Ako 3Be3fle pa3BpcxaMO no bojn, Koje cy najxo- 
nnnje? 

a) FKyxe 

b) bene 

c) i^pBene 

d) nnaBe 

3. Eneprnja Kojy 3Be3fle ocnoba^ajy nacxaje? 

a) 4)MCMjOM 

b) pacnaflOM axoMCKMx jearapa 

c) 4)y3MjoM 

d) KpexanjeM eneKxpona y MarnexHOM non>y 

4. Ofl HaBefleHMx cnna najjana je? 

a) rpaBMxai^MOHa 

b) jaKa HyKneapna 

c) cnaba nyKneapna 

d) eneKxpoMarnexHa 

5. Kobmko CBexnocHMx roflMHa je yi],an>eHa AnflpoMe- 
flnna ranKcnja? 

a) 400 000 

b) 2 200 000 

c) 30 000 000 

d) 300 000 000 

6. npoi^enjyje ce sa SBesfle xnna „i^pBeHM naxynjax” 
MoryxcMBexM? 

a) 100 000 FOflMHa 

b) 10 000 000 FOflMHa 

c) 1 000 000 000 FOflMHa 

d) 100 000 000 000 FOflMHa 

7. KoHanan nponsBOfl npoxoH-npoxoH (p-p) nam^a je? 

a) He" M flBa npoxona 

b) He" M flBa HeyxpoHa 

c) He^ M flBa npoxoHa 

d) He^ M flBa HeyxpoHa 

8. Sauixo Cyime nnje SBesfla npBe renepai^nje? 

a) aaxo uixo je cjajno 

b) aaxo uixo je MacMBHO 

c) aaxo UIXO caapncn xeiuxe eneMeuxe (Mexane) 

d) aaxo uixo ce p-p naiiai^ oflBnja cynniue bpao 


OflFOBope Ha nocxaBUjena nuxaita n aaflaxxe Moxce- 
xe cnaxM na e-mail a^pecy vasiona@adrb.org Ha ncxy 
aflpecy Moxcexe nocnaxn n nuxaita na Koja he BaM ofl- 
roBopnxM Hamn acxpoHOMM. 


nUTAlbA M SAflALlM 


BacHona 
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